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Foreword 


excellent resource to readers who want to understand more 

about the newest release of the advanced DOS compatible 
operating system, DR DOS 6.0. The release of DR DOS 6.0 is the result 
of a busy year of activity at Digital Research that began just after the 
release of DR DOS 5.0. It was clear even then from listening to customers 
that there was ample opportunity for DR DOS 6.0 to maintain the 
technological leadership that DR DOS 5.0 had established. 

In planning DR DOS 6.0, we identified several important features to 
users that we quickly came to regard as key product requirements: 
increased hard disk capacity, more memory to run sophisticated software, 
reliable security, fast switching between applications, the convenience of 
integrated utilities, and tools for portable PC users. Our goal for DR DOS 
6.0 was to provide all these capabilities as well as many more important, 
but less immediately obvious features—I believe that we have ac- 
complished what we set out to do. 


D avid Busch’s DR DOS™: Customizing Toolkit provides an 


DR DOS 6.0 breaks new ground for an operating system by providing 
DiskMAX, group of features that helps maximize the performance and 
data capacity of hard disks. Depending on the type of data stored, 
DiskMAX’s file compression can double a disk’s storage space. A disk 
defragmenter collects file pieces so that a hard disk can read contiguous 
information, boosting performance. And advanced disk caching makes 
dramatic improvements in system performance. 

DR DOS 6.0’s task switcher, TaskMAX, helps users to be more 
productive by quickly switching between up to twenty programs. Because 
TaskMAX swaps software to extended or expanded memory before using 
the hard disk, switching tasks is almost immediate. 


We even improved our MemoryMAX memory manager to leave more 
memory free to run the largest DOS, Windows, and networking applica- 
tions on PC’s based on all types of Intel microprocessors. With LIM 4.0 
memory or any of several chipsets even 8088 or 80286 machines can now 
move drivers, TSRs, and the operating system out of the lower 640K of 
memory. 

The extensive security features of DR DOS 6.0, built into the operating 
system, bring machine and data safeguards that prevent unauthorized 
access of confidential information. As PC’s assume a more and more 
missioncritical role in business, we expect security to become a key 
concern of PC users. 

For the rapidly growing numbers of portable PC users, DR DOS 
contains a number of features to make life on the road more productive. 
To avoid the need to have manuals along, DR DOS has online command 
help and extensive online “hyper text” documentation. Also, DR DOS 
6.0’s cursor legibility control and convenient PCto-PC file transfer utili- 
ties address two of the traditionally more bothersome aspects of laptop 
and portable PC use. 

As you can see, we have tried to put a lot into DR DOS 6.0—The DR 
DOS Customizing Toolkit will serve you well as an important guide in 
helping you get the most out of DR DOS 6.0. As you read through David 
Busch’s book, I believe that you will see that DR DOS 6.0 is a complete 
solution for providing the most productive operating environment for 
your PC, 


Ken Pomper 
DR DOS Product Marketing Manager 
August 1991 


About The Author: 


avid D. Busch describes himself as “the most successful 

D unknown author in the industry.” His 32 books have twice 

earned him “Best Book” honors from the Computer Press 

Association, and he’s served as an Associate Editor or Contributing Editor 

for six different computer publications, only two of which are still in 
business. 

His books and monthly reports, such as the popular DR. DOS column 
in PC Companion magazine have clarified DOS mysteries for hundreds 
of thousands of PC users. 

Vice-president of East Central Ohio Mensa, Busch is a 1970 graduate 
of Kent State University. He and his spouse reside in their native Ohio 
with their four children, aged 2 to 22. 
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Preface 


have been. Microsoft managed to wow the industry in mid- 
1991 with MS-DOS 5.0, which added badly-needed memory 
management and other features that had been available in DR DOS 5.0 
since 1990. Now, Digital Research, Inc. has leapfrogged over MS-DOS 
5.0 with the sixth generation of DOS. 
DR DOS 6.0 has every important feature found in the lastest Microsoft 
offering. However, on top of that, it provides you with: 


D R DOS 6.0 is the operating system that MS-DOS 5.0 should 


m Disk optimization/file defragmentation 


= Transparent file compression that can double the capacity of your 
hard disk drive. 


The most sophisticated caching program in the industry 

A Windows-like graphical interface 

Nearly-foolproof password and security features 
Programming commands for CONFIG.SYS and batch files 
Remote control file transfer between machines 

A PostScript utility 


Extra network functionality for Novell and other networks 


New DOS commands 


DR DOS has deservedly brought Digital Research to the forefront of 
the industry, even though the company has been a key behind-the-scenes 
player for many years, supplying the underpinnings of products such as 
Ventura Publisher. The speedy acceptance of DR DOS, like that of 
Windows 3, has surprised many users. With more than 3 million copies 
sold by early 1991, DR DOS has already captured a 10 to 15 percent share 
of the DOS market. 

Why has DR DOS captivated so many buyers? Should you be using it 
on your system? If you do, what will you gain—and will you lose 
anything? How does DR DOS stack up against MS-DOS 5.0? How can 
you best put DR DOS’s special features to work? Are there potential 
problems that you can neatly side step? 


DR DOS Customizing Toolkit 


This is the book that will answer all your questions about DR DOS. 
You’ll be able to jump-start one of the most useful products of the new 
decade and make it purr in your applications. 

Best of all, the disk of utilities included with the book will give you 
the tools you need to get DR DOS to do things your way. 
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Chronicles.” But none of the marvels presented on that show 
has startled me quite as much as a recent real-world miracle: 
DR DOS topping the software best-seller list for the first time in 
mid-1990, Even more remarkable, DR-DOS continued to hold the 
top spot through late June, after the introduction of MS-DOS 5.0. 


I: seen some amazing things on PBS’s “The Computer 


It’s highly unusual for an operating system, rather than an application 
program, to head the list of most popular software (although MS-DOS 
5.0 got its turn in the spotlight as I was writing this book). Even utilities 
with extremely broad user bases, such as PC Tools Deluxe, are hard 
pressed to keep up with the sales of the basic, universal applications such 
as WordPerfect or Quicken. 


So, what was DR DOS doing topping the best seller list? After all, an 
operating system is free; it comes with the computer . . . or does it? What 
was it about DR DOS that made it special enough to spark that many users 
and equipment manufacturers either to abandon MS-DOS or to opt for 
Digital Research’s operating system for their computers? 

By that point, I’d been using DR DOS for more than six months, so I 
knew the answer: The modest but persistent exodus to DR DOS was based 
on solid, valuable capabilities offered by DR DOS that MS-DOS lacked 
until very recently. 

Indeed, there is very little in MS-DOS 5.0 that wasn’t already in DR 
DOS 5.0. DR DOS 6.0, the latest version, leapfrogs even further ahead 
of MS-DOS. I’ve compiled a comparison between’MS-DOS 5.0 and DR 
DOS 6.0 in Chapter 2, and I think it will surprise you. 

Granted, both MS-DOS 5.0 and DR DOS are miserly users of precious 
RAM. But DR DOS lets you customize your operating system to an 
unprecedented degree. You gain access to an optional, easy-to-use graph- 
ical interface, ViewMAX, that is better in many ways than the new 
MS-DOS Shell. DR DOS also gives you utilities, such as disk caching 
and advanced memory management, that you might otherwise pay for. 
(Instead of the not highly regarded SMARTDRV.SYS, DR DOS gives 
you PC-KWIK Cache, one of the top caching programs around.) 


DR DOS Becomes A 
Best-Seller 


4 DR DOS Customizing Toolkit 


DR DOS 5.0 was a significant upgrade from MS-DOS 3.3 or 4.01, or 
even 5.0. DR DOS 6.0 offers major enhancements over MS-DOS 5.0, as 
you'll soon see. 

Less than a month after I began using DR DOS, I had contracted to 
write the book you’re holding in your hands. I didn’t need any software 
surveys to tell me what a great product DR DOS is. I believed that many 
others would agree with me, and that they’d be interested in a book to 
help them get the most from DR DOS. Although the operating system 
wasn’t well known when I began writing The DR DOS Customizing 
Toolkit, | felt certain that this situation couldn’t last. I’ve always been a 
little ahead of the times, anyway. (For example, five years ago I wrote a 
monthly column called “DR. DOS” for a leading computer magazine! 
How’s that for precognition?) 

This book is intended as a follow-up to my own DOS Customized, a 
perennial best seller since 1985 that was, to my knowledge, the first guide 
to customizing PC-DOS and MS-DOS. I’ve learned a lot since then, so 
I’ll be sharing with you a new treasury of unique utilities, tricks, and tips 
for Digital Research’s amazing DR DOS. 

This book provides everything you need to know to tailor DR DOS for 
optimum memory usage, new commands, and time-saving techniques. 
On the accompanying software disk, you’ll find a wealth of new utilities, 
sample batch files, and shareware. 


What Is DR DOS? 


In 25 words or less, DR DOS is an MS-DOS clone. 

A biological clone is an exact copy of a cell or an organism. In the 
computer world, clones tend to have a superset of features of the products 
that inspired them. For instance, IBM PC clones, beginning with the 
Compaq, often worked better, cost less, and had a broader range of 
features and options than the original IBM PC. DR DOS is a clone in that 
tradition. 

Thus, DR DOS is more than an exact replacement for MS-DOS; it 
includes new, enhanced features that leverage the well-known failings of 
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the Microsoft operating system. For example, DOS 4.01 is known for 
being a memory hog, requiring up to 128 KB just for itself. But DR DOS 
uses a variety of optimizing techniques to make as much as 620 KB of 
memory — or more — available for applications. Because DR DOS allows 
you to use memory above the 640 KB boundary as conventional memory 
in some cases, it can provide even more DOS memory than you can get 
with MS-DOS 5.0. 

Other DR DOS enhancements are of interest to those who want to 
customize their systems. For example, you can set the CONFIG.SYS file 
to ask you whether you want to load specific device drivers at boot-up 
time. Or, you can respond to a single query and then CHAIN to a whole 
file of commands. 

DR DOS has its own easy-to-use ViewMAX graphical environment, 
a more friendly and powerful command line than MS-DOS, and a 
selection of commands not available to MS-DOS users. Better yet, it is 
completely compatible with nearly every program written for MS-DOS, 
including Desqview, Windows 3, and 4DOS, the command processor 
replacement. 

Now that MS-DOS 5.0 has finally arrived on the scene, Digital 
Research will surely enhance DR DOS so that it stays one jump ahead of 
the competition. Thus, switching operating systems will be a one-time 
thing for most DR DOS users. 

The slugfest between DR DOS 6.0 and MS-DOS 5.0 to become the 
basic operating system for personal computers may make 1992 the Year 
of the Operating System Wars. There are other combatants, too. Windows 
has assumed stature as an operating system of sorts, even though it runs on top 
of MS-DOS or DR DOS. IBM refuses to let OS/2 die, and is battling Windows 
and MS-DOS or DR-DOS for market share. Big Blue has even gone so far as 
to demonstrate how well DR DOS works under OS/2! 

Choosing an operating system has gone from being a moot point to a 
bone of contention. Small wonder that so many users are looking for a 
book that will help clear the air. 
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Why This Book? 


The growing popularity of DR DOS has generated several clone DR 
DOS manuals, which primarily rehash the already-excellent materials 
supplied by Digital Research. You don’t need to be told the same thing 
in slightly different words. In truth, you need to purchase a clone book 
only if you mysteriously acquired a copy of the software without the 
original manuals. If you are comfortable using a complex software 
package without having access to the vendor’s “instruction manual,” 
that’s fine. However, I didn’t write The DR DOS Customzing Toolkit 
to serve that need. 

Because so much of the command syntax in DR DOS is identical to 
that in MS-DOS, you’ll find that the MS-DOS books you already have 
will provide you with much of the day-to-day information you need. If 
you already own Que Corp,’s Using PC-DOS, for example (it was my 
privilege to prepare the third-edition revision of this seminal work by 
Chris DeVoney), you'll find that nearly all of its information applies to 
DR DOS as well. 

The DR DOS Customizing Toolkit takes the next logical step, providing 
specialized information that will help MS-DOS users quickly learn the 
key differences between DR DOS and MS-DOS. A detailed summary of 
the important enhancements offered by DR DOS appears in Chapter 2. 

The book then swiftly moves on to the tips and power techniques that 
will allow you to use your new operating system most efficiently. You’ll 
find information that will help you make optimum use of all the new 
commands and options at your disposal. 

You won’t find a command reference guide in this book. In fact, there 
are quite a few DR DOS commands that I won’t address at all. There’s 
no discussion of SID (DR DOS’s replacement for DEBUG), for example, 
because you won’t need it to use this book. Here, the emphasis is on new 
commands, new capabilities, and new ways to use the DR DOS operating 
system. 

Something else that distinguishes The DR DOS Customizing Toolkit 
from other books on the market is the accompanying utilities disk, which 
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includes several programs that enable building interactive batch files with 
DR DOS, some programs to let you capture and use the time, date, and 
day of the week in your batch files, and new LEFT$, RIGHT$, and MID$ 
commands that will parse strings for you automatically. 


Who Needs This Book? 


This book will appeal to six types of readers: 


Curious users who want to know more about DR DOS before 
they make the switch. Such users won’t have to wade through 
explanations of commands they already understand and know 
how to use. Instead, they’ll find discussions of the new capabil- 
ities they have wondered about, so they can evaluate whether 
DR DOS is for them. 


Power users trying to tweak their operating system just a little 
more, perhaps by finding new ways to squeeze a little more 
memory out of the machine on which it runs. These folks are likely 
to use enhancements such as 4DOS or Desqview; they’ll be 
pleased to find their favorite utilities covered in The DR DOS 
Customizing Toolkit. 


Graphics users who want an operating system with an easy-to-use 
graphical interface, such as ViewMax. This book will help them 
tailor their options so that ViewMax can do what they want 
efficiently. 


Corporate decision makers seeking more information before pur- 
chasing a new operating system for potential implementation 
throughout their organizations, as well as a manual for end users 
who want to tailor their systems for their working needs. 


DR DOS trainers who need a guide that they can use in advanced 
courses. Trainers no longer have to depend on generic books about 
MS-DOS power techniques, because they now have one written 
specifically for DR DOS. 


Why Me? 
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= DR DOS users who are interested in learning more about their 
operating system. They’II find some tips that they probably haven’t 
thought of, along with clear explanations of DR DOS topics that 
might seem a little puzzling at first. 


As you might guess, this introduction was written to get you to buy 
this book or, if you already have purchased it, to get you to read it instead 
of putting it on a shelf until the next emergency strikes. 

My best bet for achieving either goal is to convince you that I know what 
Iam talking about. As a matter of fact, I do, but it wasn’t always so. I don’t 
have a degree in computer science. I’ve never worked as a computer 
professional. Indeed, I love technology, but I don’t have technical training. 

First and foremost, | am a DOS user like you, and I learned what I 
know in the same way that you might have to if you didn’t have my 
experiences to draw from. My advantage over you is that I’ve been 
doing this for a long time. I have an inordinate amount of time to spend 
on it: Understanding and explaining computer technology is what I do 
for a living. 

I’ve expended a lot of effort tweaking operating systems to get them 
to do what I want. I can afford to do that, because I end up writing books 
explaining what I’ve figured out. I’m able to spend days playing “what-if” 
games with DOS commands, time during which a normal person would 
be forced to accomplish something useful with a word processing pro- 
gram or spreadsheet. It’s been fun, and several of the books that have 
come of it have sold fairly well. 

For example, in the early 1980s, I was probably the first to publish an 
extensive treatise on the use of DOS’s “invisible” character, ASCII 255. 
If you follow the tips-and-tricks columns in the computer magazines, 
you’ve seen recommendations to type <Alt>-255 as part of a file name, 
adding the invisible character to somehow thwart industrial espionage. 

By the time these tips came out, I’d already used ASCII 255 as both 
the root and extension of subdirectories named . that contained files 
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named ., carrying batch commands that included ASCII 255. My de- 
mented mind had developed invisible commands in invisible files stored 
in invisible subdirectories! 

Later, I “invented” subroutines in batch files, found new ways to 
organize hard disks, and turned down an opportunity to write a portion of 
a book for the industry’s largest and most successful publisher because I 
believed that the topic I’d proposed, the 4DOS command interpreter, 
deserved a book of its own. 

As you might guess, I love finding a new tool such as DR DOS — and 
I love discovering new things I can do with it. If you share my curiosity, 
or if you simply want to get more power from your PC at minimal expense, 
this book is for you. 

As we embark on this journey together, you should know that your 
traveling companion has served as a contributing editor and monthly 
columnist for six different computer magazines, several of which are still 
being published. I currently have eight children, four human and four 
computer based. In my spare time, I serve as vice president of East Central 
Ohio Mensa, a group of dummies who don’t use computers nearly as 
much as they should — but I’m working on that. 


Chapter Outline 


1. Operating System Choices 


This chapter explains what DR DOS and operating systems in general 
are, and how the Digital Research, Inc. product fits into the PC world. 
2. Comparing DR DOS and MS-DOS 

One of the biggest questions facing those contemplating a switch to 
DR DOS is how it compares with MS-DOS 5.0. This chapter provides a 
feature-by-feature comparision, outlining the similarities and differences 
between the two operating systems. 


3. Installing DR DOS 


Here, you’ll find some descriptions of what your various installation 
options are, and how they can affect the configuration of your computer. 
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DR DOS’s Install and Setup programs do an amazing job of customizing 
DR DOS for you, but the information in this chapter help:you make some 
better informed choices on your own. 


4. Command Line Power 
This chapter is your introduction to some of the new command line 
options available in DR DOS. You can recall previous commands from a 


history buffer, edit command lines in new and powerful ways, access 
online help, and do many other things. 


5. Using ViewMAX 


ViewMAX is a graphical interface with the folders and some other 
features that Windows 3 really should have had. If you don’t need 
Windows (say, you run primarily DOS applications) but want an easier 
interface, ViewMAX beats the MS-DOS Shell on a number of counts. 
This chapter tells you why, and provides tips for using ViewMAX. 


6. DR DOS and Hard Disks 


This chapter details some of the enhancements in DR DOS that will 
help you use your hard disk more effectively. You'll learn about SuperStor 
file compression and other features introduced in DR DOS 6.0 


7. DR DOS Security Features 


DR DOS has three levels of password protection and other security 
features that prevent any unauthorized person from accessing sensitive 
files—even if they try to boot from a floppy, reinstall DR DOS, or even 
install another operating system on top of it! This chapter tells you how 
to use these features, and provides tips that will help you from accidentally 
locking yourself out of your own data! 


8. Caching In On Performance 


DR DOS includes the top-rated disk caching program as part of its 
package. This chapter explains about caching, tells you how it works, and 
how you can improve performance on your own system. 

9. Introduction to Memory 


Advanced memory management is one of the most attractive features 
of DR DOS 6.0. This chapter explains how memory works, and clears up 


Introduction 


the confusing differences between EMS, XMS, HMA, UMB, and other 
“alphabet soup” terms. 


10. Memory and DR DOS 


This chapter goes into detail on DR DOS’s MemoryMAX features, and 
explains how to use each of them to maximize the amount of memory you 
have available for DOS programs, Windows, RAM disks, and special 
applications. 


11. Introduction To CONFIG.SYS 


Under MS-DOS, the configuration file CONFIG.SYS is nothing more 
than a list of commands and directives to be carried out when your 
computer boots. DR DOS provides advanced features that let you use 
CONFIG.SYS interactively to tailor multiple configurations on the fly. 
Now, your computer can ask you how it should assemble the operating 
system when you boot. This chapter introduces you to the basic CON- 
FIG.SYS options. 


12. Customizing CONFIG.SYS 


This chapter describes DR DOS’s interactive CONFIG.SYS com- 
mands, such as SWITCH and ?, and how you can build subroutines in 
your configuration file, or branch to another file of commands entirely. 


13. Introduction to Batch Files 


Batch files are a useful tool for customizing DR DOS, and this chapter 
offers an introduction to batch file language, with some simple examples. 


14. Using the DR DOS Environment 


The DR DOS environment lets you pass information from one program 
or batch file to another, and is another outlet for customizing your 
operating system. This chapter tells you how. 


15. Advanced Batch Files 


This program shows you how to use the utilities included with this disk 
to build better, more sophisticated batch files and create DR DOS com- 
mands of your own. It includes descriptions of the utilities and sample 
files provided on the disk packaged with this book. 
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16. Taking Advantage of TaskMAX 


DR DOS provides you with a task switching program called 
TaskMAX. You'll learn how to customize it in this chapter. 


17. DR DOS and Other Environments 


This chapter examines Desqview, Windows, 4DOS, and several third- 
party memory managers, and provides tips on how they can be used with 
DR DOS 6.0. f 
Appendix A — Glossary 

This glossary provides definitions of the key terms you’ll encounter as 
you use DR DOS 6.0 and popular applications. 


Index 
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Operating System Choices 


to Hobson’s or Henry Ford’s. You either took the operating 

system closest to the door (the one that came with your 
computer), or you chose any other operating system you liked, as long as 
itwas MS-DOS. Certainly, other options were available, but they seemed 
unattractive, unfinished, or too obscure for reasonable consideration. 


U= recently, your PC operating system choices boiled down 


UNIX and its variants have never really threatened to catch on with 
PC users. UNIX is great for multitasking, multiuser environments and 
has some advantages for networking. Yet, so many PCs are still operated 
in a standalone mode that a massive migration to UNIX would offer 
nothing for the vast majority of users. So it has never happened. 

The various demo versions of OS/2 that IBM has released over the last 
four or five years haven’t accomplished much, other than making DOS 
and Windows 3.0 look more attractive. Digital Research has always had 
some nice operating system products, such as Concurrent DOS, but 
they’ve trailed behind MS-DOS like wallflowers at a prom, waiting to be 
noticed. 

Then DR DOS arrived and began giving MS-DOS a run for its money. 
Though loaded with features, DR DOS’s allure was based on something 
every PC user was attuned to: memory. More memory. And yet more 
DOS memory, for memory-starved applications. In an age when even 
minimal system configurations demand memory-eating utilities such as 
mouse drivers and disk caches, an operating system that can provide 620 
KB-—or more—of precious DOS memory is bound to attract attention. 

And that’s exactly what DR DOS did. The press loved it. Power users 
nationwide adopted it. Everyone was talking about it. Once you got past 
the nifty memory-saving features, there were lots of other enhancements 
that made DR DOS a smart buy. 
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But no mass migration ensued. For a Digital Research product, DR 
DOS became well known, but most of the 50 million MS-DOS users 
worldwide had never heard of it. Then MS-DOS 5.0 loomed on the 
horizon, with the promise of memory-saving advantages of its own. 


Every major computer magazine ran cover stories about MS-DOS 
5.0 in June 1991, when it debuted. Yet every major feature found in 
the upgrade either was already in DR DOS S.0 or was introduced with 
DR DOS 6.0. By comparison, DR DOS had dozens of features that 
MS-DOS 5.0 still lacks. To someone who had been using DR DOS for 
months, the hoopla over MS-DOS 5.0 seemed a little misplaced. It’s 
like finding out that Oingo Boingo canceled an appearance in your area 
because of poor ticket sales, while New Kids On The Block have sold 
out the biggest arena. 

To appreciate just how and why DR DOS is such a major departure 
from the MS-DOS doldrums, I’m going to provide some historical 
perspective. Once you understand how desktop operating systems 
evolved, you’ll see how the current situation came about. 


Some History 


History is the story of people, not just a dry listing of facts, so I hope 
you won’t mind if I inject some personal experiences into this background 
on operating systems. 

My first personal computer didn’t have an operating system to speak 
of, at least not in terms of what we think of today as a disk operating 
system. That’s because my very first desktop computer didn’t have a disk 
drive. There was no boot-up process to speak of, either. When you turned 
the computer on, the CRT instantly displayed the message Memory Size ?, 
which let you type in a figure to reserve some memory for machine 
language programs. If you just pressed the Enter key, the system dis- 
played some copyright information, the statement READY, and a > 
prompt. 

That’s right, no C> prompt. (There wasn’t a disk drive, remember?) 
The prompt indicated that the computer had loaded BASIC and was ready 
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to accept BASIC command line statements (e.g., NEW and LIST) or a 
series of numbered program lines. BASIC, was, in effect, my operating 
system, and in that first computer, it let me do anything that could be 
accomplished with a very limited set of Tiny BASIC commands and 4 
KB of memory. 


That was in 1977. Within a year, I got one of the early floppy disk 
drives and started working with one of a series of disk operating systems. 
The reason I needed a disk operating system was that computers require 
a software overseer to manage anything more than a limited set of 
peripherals. My first computer worked fine when the system consisted 
of a keyboard, a CRT, a cassette recorder, and some memory. Once the 
industry began moving toward more sophisticated types of peripherals, 
however, BASIC was no longer satisfactory as an operating environment. 

Of course, an operating system isn’t a strict necessity. Each software 
program that you run could easily communicate directly with all the 
components of your PC—from the microprocessor itself to the CRT 
screen, keyboard, printer, and hard disk. That would be an extraordinary 
waste of human and computer resources, however. Each time a program- 
mer began developing software for a personal computer, he or she would 
have to develop routines to handle common chores, such as input/output 
to the disk and writing to the screen. 


No programmer worthy of the name would reinvent the wheel for each 
new program. Any software designer would develop code only once, and 
then reuse it again and again within a program. Then the code would go 
into a software library to become part of that programmer’s permanent 
toolkit. This approach would still involve a great deal of duplication of 
effort, however, because each programmer would have to develop the 
same routines others had already written. It’s also likely that any given 
library of routines would not include the best and most efficient examples 
possible. 

In this scenario, programs would be longer than necessary, because 
many of them would incorporate routines that duplicated those found in 
other programs. Also, some programs would run much faster than others, 
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because the programmer happened to develop more efficient basic rou- 
tines. 

There’s another problem. As I mentioned earlier, hardware configu- 
rations of PCs can vary, even among those conforming to the IBM 
standards. The computer hardware can accommodate some of these 
differences. In fact, PCs have provisions in their read-only memory 
(ROM) for handling various types of hard disk configurations, or geom- 
etries. But there are other, much more subtle differences. So, without an 
operating system, programs would have to be incredibly complex to 
accommodate all conceivable hardware differences. 

A better solution is to write a program interface that fits between the 
hardware and the software applications. When a program wants to fetch 
information from the hard disk, for example, it needn’t interrogate the 
disk to see how it happens to store information or how that information 
is cataloged. Instead, the request for data can go to the software supervi- 
sor, which accesses the hard disk and forwards the information—or 
perhaps an explanation of why it can’t be found—to the program. All the 
software a user might have can use this method, allowing the common 
software interface to replace individual program modules. 


There are several advantages to this scheme, over and above simplify- 
ing software applications. For example, the computer manufacturer can 
change the supervising program to compensate for significant differences 
in hardware. The commands received from the application programs 
remain the same; the only thing that alters is the way the interface program 
puts them to work with a specific hardware configuration. 

Astandard program interface can easily accommodate all the possibil- 
ities, either through built-in routines or by means of add-on modules 
called drivers. Again, the software application doesn’t have to concern 
itself with every detail of displaying text or graphics on the screen if it 
uses the services provided by the supervising program. 

DOS is the most common supervising program in use today. We still 
employ the term, derived from “disk operating system,” even though DOS 
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functions go far beyond supervising disk drives. Much of the interaction 
between you and your computer system flows through DOS. 

Of course, some software bypasses DOS to access the hardware 
directly. For example, DOS is notoriously slow in writing to the screen. 
When all PCs were 4.77 MHz 8088-based models, it was tempting to 
write to the screen by using routines in the BIOS, rather than those 
provided by DOS. By doing so, however, the programmer risked creating 
software that would refuse to run on near-compatible computers. 

Most PCs run much faster today, so it is not as necessary to bypass 
DOS as it used to be. Moreover, the ROM-BIOS found in almost all 
PC-compatible computers closely duplicates the code of the IBM BIOS. 
So, compatibility problems have greatly decreased. 

Some software still does a few tricks to improve performance. Win- 
dows 3.1, for example, uses a device called FastDisk, which sends 
commands such as COPY directly to the hard drive controller instead of 
through DOS and your system’s BIOS. The downside, of course, is that 
you must customize FastDisk for each hard disk controller in your system. 


As you might guess from my tales of the 1970s, microcomputer disk 
operating systems predate the IBM PC by quite a few years. Digital 
Research, Inc. developed the early CP/M operating systems for 8-bit 
computers based on the Intel 8080 family of microprocessors. Although 
other disk operating systems came along, CP/M was the most widely used 
control program for microcomputers. 

Indeed, it was the only common link shared by the many very different 
computer systems of the day. For example, if you had a Radio Shack (later 
Tandy) computer, you used TRS-DOS or some variation, and could run 
only the programs written for that environment. Translating software 
from one operating system to another was extremely time-consuming and 
usually not worth the bother. 


Nonetheless, computers as different as the Radio Shack Model 4 and 
the Commodore 128 (they were based on entirely different microproces- 
sor families) could be made to run special versions of CP/M. With this 
common ground, nearly any software package written for CP/M could be 
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transported from one computer to another just by translating from one 
floppy disk format to another. CP/M was not only one of the first disk 
operating systems for desktop computers, it was also the most widely used 
and compatible operating system in an era filled with incompatible 
products. 

It seemed logical, then, to adapt CP/M to the 16-bit 8086 microproces- 
sor, which, after all, was a member of the same 8080 family and upwardly 
compatible in many ways. But CP/M-86 didn’t arrive soon enough to suit 
Tim Paterson, a hardware engineer and co-owner of Seattle Computer 
Products. Paterson began developing an operating system called 86-DOS 
that was designed to look like CP/M to end users, although the program 
code itself was entirely different. 


At that time, Microsoft Corp. was already well established in the industry 
because of its de facto standard BASIC. You sometimes see descriptions of 
a “then-unknown” or “tiny” Microsoft rescued from obscurity simply by 
providing the initial MS-DOS operating system for the IBM PC. 

However, to put things in perspective, as small as it was, Microsoft 
was already considered a major player by those of us who had some 
experience in the industry. The personal computer industry itself was 
small in those days, with leading systems selling, perhaps, 200,000 to 
300,000 units over the course of a year or more. Microsoft BASIC was 
almost universally used, and, if Digital Research wasn’t destined to 
provide the first PC operating system in 1981, Microsoft was a logical 
second choice. It is true that when the IBM PC took off beyond anyone’s 
expectations, Microsoft grew with it, into the giant it is today. 

Back in 1980, Microsoft licensed Paterson’s DOS, which was renamed 
PC-DOS and introduced in 1981 along with the first IBM PCs. In the 
early days of the PC, IBM offered both MS-DOS and CP/M-86. I can 
remember wondering which would emerge as the winner of the PC horse 
race. Keep in mind that it was still a wide-open contest. Hobbyists owned 
most of these machines, even those found in business environments. The 
relatively large number of CP/M users still represented only a small 
percentage of the millions of PCs that were to be sold in the years 
following 1981. 
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So, CP/M’s “head start” didn’t do it much good. MS-DOS was priced 
at a fraction of the cost of the Digital Research offering, so, not surpris- 
ingly, MS-DOS became the standard. Meanwhile, CP/M continued to 
evolve into an MS-DOS-compatible operating system under names such 
as Concurrent CP/M and Concurrent DOS. If you want to stretch a point, 
CP/M eventually became the DR DOS described in this book. 


Since 1981, MS-DOS has undergone 10 major revisions, most of DOS Revisions 


which have been associated with the introduction of new hardware. 

Before 1991, one of the most significant events in the MS-DOS 
evolution was the unveiling of MS-DOS 2.0 in March 1983. This was 
the first release to support hard disks, a change that really launched the 
personal computer as a useful business tool. 

MS-DOS 3.0 to 3.31 added useful new commands and support for 
networking. It also moved us from 5.25-inch, 360 KB floppy disks to the 
5.25-inch, 1.2 MB and 3.5-inch, 720 MB and 1.44 MB floppies we use 
today. 

MS-DOS 4.01 really did not give most of us anything useful, unless 
you were enamored of clunky shells or wanted an expanded memory 
specification (EMS) implementation different from that of everyone else 
in the industry. 

DOS 5.0, unveiled in June 1991, drew attention largely because it fixed 
things that should have been done right in DOS 4.0 in the first place, and 
because it added a few sorely needed memory-management features and 
utilities that had been available from third parties since the late 1980s. 

If you own MS-DOS 3.3, a memory manager such as Quarterdeck’s 
QEMM, and a good toolkit of utilities (e.g., the Norton Utilities or PC 
Tools Deluxe), you already have nearly everything MS-DOS 5.0 has to 
offer! 

Digital Research had to be pleased with MS-DOS 5.0, which was enough 
of an improvement over MS-DOS 3.3 to encourage many users to upgrade. 
Once so moved, they were primed to head for DR DOS, as I did. 
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In the rest of this chapter, and for the remainder of this book, when I 


Operating System? refer to DOS, I'll be talking about features that are common to both 


COMMAND.COM One 
of Three System Files 


MS-DOS and DR DOS. When I deal with something exclusive to either 
operating system, I’ll use the full name of that product. 

MS-DOS and DR DOS are fairly small programs, augmented by a large 
group of external utility programs, including FORMAT.EXE and 
FDISK.COM. Only three core programs, called system files, are actually 
needed for either DOS to run. In general, you do not even see two of these 
programs because DOS makes them invisible on your hard disk and 
further protects them from accidental erasure. If you ask for a directory 
of files on your disk, you’Il never run across these invisible programs — 
I0.SYS and MSDOS.SYS in earlier versions of MS-DOS. The IBM 
PC-DOS equivalents are IBMBIO.COM and IBMDOS.COM, and those 
names were adopted for later versions of MS-DOS and DR DOS. 

IBMBIO.SYS and IBMDOS.SYS contain a core of routines that allow 
the operating system to interface with the PC hardware. These routines 
include code to handle the clock, the CRT, the keyboard, the printer, and 
the drive used to boot the operating system. 

In addition, IBMDOS.SYS contains the application program interface 
(API). You'll see this acronym a great deal in the future, particularly in 
connection with OS/2. The API provides all the key DOS services 
required by your software. This interface effectively insulates the pro- 
gram from the hardware by accepting and filling requests for disk, file, 
and CRT services. You don’t have to know how to make those requests 
of the operating system. 


A third file, called COMMAND.COM in any version of DOS, is also 
necessary. However, it is stored as an ordinary visible file on your hard 
disk. 

The COMMAND.COM file serves as a command processor. When 
you type acommand such as DIR at the keyboard and press the Enter key, 
COMMAND.COM intercepts the characters you type. The command 
processor examines the command line that you typed and tries to make 
sense of it. It isn’t mandatory to use COMMAND.COM with DOS, as 
long as you furnish a replacement. 4DOS, for example, is an alternative 
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command processor that can work with MS-DOS or DR DOS to provide 
an enhanced set of commands. 

That’s basically all you need to know to understand the current oper- 
ating system situation. In the next chapter, we’ll compare MS-DOS and 
DR DOS so you can see just how great a lead Digital Research has 
amassed. 


Summary 


Until recently, you really didn’t have much of a choice when it came 
to an operating system for your IBM PC-compatible computer. Then DR 
DOS arrived and attracted attention because of its powerful memory- 
management capabilities. However, the majority of PC users stuck with 
MS-DOS. Indeed, when MS-DOS 5.0 was introduced, it generated a 
great deal more excitement than its overdue, meager list of features would 
merit. 

But MS-DOS has more than 10 years of momentum behind it. In fact, 
it was a successor to another Digital Research product, CP/M, which was 
the earliest and most popular operating system for desktop computers in 
the 1970s. 

Such systems were developed as a way of allowing software programs 
to communicate with all the components of a PC without demanding that 
the programmer include all the necessary code for every application. 

An operating system serves as a program interface that fits between 
the hardware and the software applications. When a program wants to 
fetch information from the hard disk, for example, it doesn’t have to 
interrogate the disk to see how it happens to store information or how that 
information is cataloged. Instead, the request for data can go to the 
software supervisor, which accesses the hard disk and forwards the 
information — or perhaps an explanation of why it can’t be found — to the 
program. 

This scheme offers several advantages beyond simplifying software 
applications. The supervising program can be changed to compensate for 
significant differences in hardware. The commands received from the 
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application programs remain the same; the only thing that needs to change 
is the way the interface program puts them to work with a specific 
hardware configuration. 

Although some software still bypasses the operating system in a quest 
for increased performance, most of today’s PCs run so fast that this 
technique is no longer necessary. 

CP/M failed to hang onto its popularity when the IBM PC arrived. 
Microsoft licensed a CP/M clone from Tim Paterson, a hardware engi- 
neer and co-owner of Seattle Computer Products. Renamed PC-DOS, 
the product was introduced in 1981 along with the first PCs. 

In the early days of the PC, IBM offered both MS-DOS and CP/M-86. 
Because MS-DOS was priced at a fraction of the cost of the Digital 
Research offering, the Microsoft product soon became the standard. But 
CP/M lived on as Concurrent CP/M and Concurrent DOS, and, in a sense, 
eventually became DR DOS. 
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computer industry sage once noted that the reason God was 
A* to create the world in only seven days was that He didn’t 
have to worry about an installed base. You can be sure that 
the 50 million current users of MS-DOS were foremost on the minds of 
the Digital Research, Inc. software engineers when they began working 
on the latest version of DR DOS. This product had to be a true upgrade 
from MS-DOS, providing all the functions of the existing operating 
system even as new features were added. 

That caused some major problems, I imagine. Keep in mind that 
MS-DOS, and nearly all the software ever written for it, aims for the 
absolute lowest common denominator of PCdom, the Intel 8088 chip used 
in the original 1981-model IBM PC. A small minority of software 
programs take advantage of the Intel 80286, 80386, or 80486 micropro- 
cessors. When these more sophisticated chips run DOS, they shift into a 
special compatibility mode in which they pretend to recognize only 1 MB 
of memory (as the 8088 does). 


DR DOS and MS-DOS bump up against the same limitations. They 
need to be compatible with the millions of users who have stuck with, say, 
MS-DOS 2.1 until now. The latest and fanciest operating system must 
include support for such archaic constructs as file control blocks — just in 
case someone needs to run a piece of ancient software that requires them. 
And because of the need to maintain across-the-board compatibility, the 
famed 640 KB barrier can’t be easily swept aside, despite the most urgent 
wants and desires of the PC community. 

Just because an alternative operating system contains everyone’s most- 
wanted features doesn’t guarantee its success. Would you truly buy an 


DR DOS and MS-DOS 
Face Similar Constraints 


23 


24 


OS/2 No Answer 


DR DOS Customizing Toolkit 


operating system that demolishes the 640 KB barrier and allows for long 
descriptive file names, higher performance, and easy, crash-proof multi- 
tasking? You might if it also had the ability to run all your current DOS 
applications without a hitch. 

That’s the only thing missing from this features list in the current 
version of OS/2. But buyers have stayed away from it in droves, even 
though OS/2 versions 1.1 through 1.3 had nearly everything PC users put 
on their wish lists for the ideal operating system (apart from conventional 
DOS compability, of course). 


IBM made the mistake of catering to the installed base of 80286 users. 
That’s because Big Blue itself didn’t have an 80386 system that would 
have made DOS compatibility much easier to implement until long after 
OS/2 was announced. ' 

Given these compatibility constraints, it’s amazing that Digital Re- 
search, Inc. has been able to accomplish as much as it has. In this chapter, 
you'll see exactly how far ahead DR DOS 6.0 has jumped. The chapter 
will enumerate DR DOS’s new features and compare them with the 
enhancements in MS-DOS 5.0. 

I should warn you that not all the descriptions of these features will 
make sense to you if you’re a neophyte. I won’t take the time here to tell 
you about upper memory blocks, shadow RAM, high memory area, and 
other concepts that deserve more detailed explanations. I will, however, 
address these topics later in the book. If you can’t wait to find out what 
unfamiliar terms mean, you can check the glossary in Appendix A. 

Intermediate to advanced users will find the following comparison 
very useful. Others may want to read ahead and then return to this chapter 
when they’re more comfortable with some of the advanced ideas that I'll 
explain later on. 


Features Unique to MS-DOS 5.0 


Just what do you lose by switching to DR DOS 6.0 instead of simply 
upgrading to MS-DOS 5.0? The answer may surprise you: There really 
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isn’t one key feature available in MS-DOS 5.0 that is missing from DR 
DOS 6.0. 

This section lists the functions (all two of them!) that are truly unique 
to the latest Microsoft operating system: 


m DIR can place directories either before or after the files in a 
listing. 


The DIR commands in both DR DOS and MS-DOS 5.0 have been 
greatly enhanced. But the ability to arrange subdirectory names either 
before or after the file names, as you prefer, is the only improvement 
unique to MS-DOS. 


m DOSKEY can generate macros. 


Superficially, this is an important capability. Macros are genuinely 
useful, and a well-designed suite of them can streamline and personalize 
your operating system. A macro is a neat way to get your DOS to do what 
you want in the way you want it done. 

MS-DOS 5.0’s macros, however, are limited to the DOS command 
line. You can’t use them within your applications programs. You’re 
better off with a more sophisticated macro environment, such as that 
provided with Desqview, which enables defining a different set for each 
application that you run, including DOS itself. 

You can also create batch files that do everything MS-DOS’s macro 
capability can do, albeit with a slight delay while the file is read from your 
hard disk. Indeed, the MS-DOS macro capability resembles nothing so 
much as batch file language, down to the replacéable parameters. You 
might think of MS-DOS’s macros as batch files that reside in memory 
(and therefore use memory, even when you don’t need them). 

If the macro capability gets you that excited, you can use a utility such 
as 4DOS with DR DOS to provide an improved tool called aliases, 
supplying the same kind of macro capability and even redefining DR DOS 
commands if you like. These “macros” remain in memory, and thus 
execute very, very quickly. 
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Features Common to MS-DOS 5.0 and DR DOS 
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The two features just described are the key functional advantages that 
MS-DOS 5.0 has over DR DOS. Now, let’s look at a much longer list of 
things that the two operating systems have in common. In some cases, 
the features are implemented in very similar (or nearly identical) ways. 
In others, one operating system or the other has a slight performance 
advantage. In no case, however, can it be said that DR DOS seriously 
lags behind MS-DOS in any of the following areas: 


a Smaller DOS kernel in conventional memory. 


Both MS-DOS 5.0 and DR DOS 6.0 can load all but a tiny stub of the 
DOS kernel into memory above the 640 KB boundary. That frees up more 
of your precious 640 KB RAM for your application programs. The 
amount of DOS memory you can reap varies from system to system, but 
in most cases, it’s about 611 to 620 KB with either MS-DOS 5.0 or DR 
DOS. 


= Ability to load device drivers and terminate-and-stay-resident 
(TSR) programs into upper memory blocks through special 
commands in CONFIG.SYS. 


You need either a 386 or 486 machine, or else a 286 system equipped 
with shadow RAM, or an 8088/86 machine with EMS to take advantage 
of this capability. 

Actually, the upper memory block feature has been available for 
several years through third-party memory managers such as QEMM, 
QRAM, and 386Max. Still, it’s nice to have it built into DOS. Several 
device drivers and programs that accompany your operating system may 
automatically load themselves into upper memory blocks without requir- 
ing you to do anything at all. Loading high can free up still more memory 
that would be subtracted from your DOS RAM if the driver or TSR were 
loaded there. 


a Ability to retrieve stacks of commands from a history buffer 
for editing and reuse. 
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Dozens of shareware and freeware utilities have provided this capabil- 
ity for years. It’s so basic, though, that it should have been included with 
DOS long ago—and now it has been. Once you’ve tried this feature, 
you’ ll never want to manually type the same list of commands over and 
over again. 


= New full-screen editors with WordStar-like commands. 


I used EDLIN for years, and still keep its syntax somewhere handy in 
my brain. When I’m solving problems by phone and need to talk 
unskilled users through editing their AUTOEXEC.BAT or CONFIG.SYS 
files, the only thing I can count on is that they probably have EDLIN 
somewhere on their hard disks, even if they don’t know it. 

For my own use, however, I’ve always preferred other text editors. In 
my pre-386 days, Keyworks made a nice pop-up editor that could be used 
from within any application. SideKick did much the same thing, except 
that I didn’t particularly like its WordStar command set. PC Magazine’s 
TED.COM was a handy alternative. And, under Windows, NOTEPAD 
has always been basic but serviceable. 

Now, DOS provides full-screen editors, and we get to use WordStar 
commands whether we like them or not. In general, the change is a good 
one, although MS-DOS’s editor requires QBASIC. Hard disk users will 
have to keep QBASIC around even if they don’t need it for anything else, 
and floppy disk-based laptop owners may find this requirement an un- 
pleasant surprise if they didn’t think to copy QBASIC along with EDIT. 


= Support for large hard disks. 


DOS’s file-allocation table originally allowed just a 12-bit number to 
track individual clusters on your hard disk. As a result, there were only 
4,096 unique numbers (4,078 of them usable by the operating system) 
that could be assigned to individual clusters. That limited your hard disk 
to 33,406,976 bytes (32 MB) with an 8,192-byte cluster size. Thus was 
born the 32 MB “barrier.” Given that 5 and 10 MB hard disks were the 
only ones anybody could afford at the time (March 1983), 32 MB 
probably seemed like a lot. Microsoft’s software engineers probably 
joked among themselves that if you needed more disk space, you could 
always go out and buy another 32 MB hard drive! 


Recycling Old 
Commands 


EDLIN Replacement 


Breaking the 32 MB 
Barrier 
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Of course, they couldn’t imagine the situation today, in which an 84 
MB drive can be had for $350 and a reconditioned 338 MB behemoth can 
go for as little as $800. By 1985, however, things had changed enough 
that DOS 3.0 was introduced with an optional 16-bit file-allocation table 
entry, which allowed 65,536 (65,518 usable by DOS) unique cluster 
addresses. Cluster size was reduced to 2,048 bytes for more efficient use 
of the hard disk space. That still left a potential upper limit of 134,180,864 
bytes (128 MB). 

Unfortunately, the compatibility bugaboo forced some rather clumsy 
techniques to ensure that large hard disk volumes didn’t cause problems 
for most software programs. Some of us relied on a special device driver, 
such On Track’s Disk Manager, to serve as a supervisor over disk usage. 
DOS 4.0 employed SHARE in that role, as the program already did 
something along the same lines in arbitrating file locking and unlocking 
over networks. As long as it was checking disk reads and writes anyway, 
why not have SHARE manage the large volumes, too? 


It’s nice to not need SHARE any more (at least for large hard disk 
volumes; it still has applications in networking and multitasking), and to 
have large volumes built right into the operating system. Because the 
smallest hard disk you can buy these days is roughly 40 MB, everyone 
might potentially need to crash through the 32 MB barrier. 


a New DOS shell for users who want an easier interface than 
Windows 


MS-DOS 5.0 has the DOS Shell, while DR DOS has ViewMAX. You 
can use both with a task-switching utility that lets you jump back and forth 
from one application to another quickly. DOS Shell and ViewMAX each 
does some things a little better or more conveniently than the other, but 
both are roughly equivalent. 


m Unerase and unformat commands. 
Both operating systems have external utilities that allow you to “un- 
erase” files you have removed. Each also has a program (MIRROR in 


MS-DOS and SNAPSHOT in DR DOS) that takes a picture of your 
file-allocation table, creating a kind of index of every file on your disk. 


Chapter 2. * Comparing DR DOS and MS-DOS 


These records help you undelete files more efficiently, and can even be 
used to unformat a hard disk that has been formatted by accident. 

Most of us accidentally erase a file or two from time to time (or, daily), 
so we appreciate the unerase/undelete capability. It’s a lot harder to 
accidentally reformat a hard disk, but it’s nice to know you can undo this 
potentially disastrous action if you have to. 


= On-line Help. 


With either DR DOS or MS-DOS 5.0, you can type /H and receive 
on-line help that will tell you how to use a command. It’s no longer 
necessary to run to the bookshelf to pull down a DOS manual when you 
need to figure out how to use the MODE command once or twice a year. 


= Automated setup and installation programs. 


Both MS-DOS 5.0 and DR DOS have well-thought-out installation 
programs that take much the pain out of migrating to a new operating 
system. You may still have some tweaking to do to get the best 
performance out of your system, but at least you can quickly install a 
base system to work from. Both operating systems also include an 
UNINSTALL feature, which lets you return to your previous operating 
system if you choose. 


= ATTRIB can now handle hidden and system files. 


Older versions of DOS “protected” you from changing the hidden and 
system attributes of files. Most of us ignored this limitation and added 
utility programs that provided a capability that we should have had in the 
first place. At last, this capability has been built into DOS. 


= Expanded DIR commands. 


Both DR DOS and MS-DOS 5.0 let you sort directories alphabetically 
by name or extension, date, and time or size, as well as in reverse order 
for any of these switches. You can also sort directories, or exclude files 
from directories, by using file attributes such as hidden, system, archived, 
or read-only. If you wish, you can make these optional switches your 
default directory format. 
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= Support for 2.88 MB floppy disks. 


There is no pressing need to switch to 2.88 MB drives if your computer 
doesn’t already have them. The capacity of a 2.88 MB disk is still too 
skimpy for convenient backup of even moderately sized hard disks. Do 
you care if it takes 30 2.88 MB disks or 60 1.44 MB floppies to back up 
an 80 MB drive? Either way, that’s still too many disks; tape backup or 
an option that uses the 20 MB floppies that are becoming available is a 
much better choice. 

Vendors will continue to supply software on 1.2 MB or 1.44 MB disks 
for a long, long time, partly because they need their programs to be 
compatible with as many computers as possible and partly because 
resellers don’t want to stock multiple media types. So, the latest high-ca- 
pacity drives are unlikely to be on anybody’s must-have list any time soon. 
Still, it’s good to know that when you’re ready for a high-capacity drive, 
either DOS will support it. 


= Ability to specify version number. 


To maintain compatibility with software that won’t run under an 
unfamiliar version, both DR DOS and MS-DOS let you change the 
version number reported by the operating system to application programs. 


DR DOS’s solution is simpler than MS-DOS’s: DR DOS stores the 
version number as an environment variable, VER. You can change the 
number to any figure with this simple command: 


SET VER=n.n 


If you type the VER command after setting number n, DR DOS will 
report that release number. Application programs receive the same infor- 
mation. 

You can’t have a separate version number for individual applications, 
unless you first load a new copy of COMMAND.COM. (Type COM- 
MAND at the DOS prompt, and then SET VER=n.n before you load the 
program.) Because of this limitation, you’!I need to set VER to the lowest 
version number compatible with your software. If you someday encoun- 
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ter a program that only runs under a higher version of DOS, you may be 
stuck, unless you use a separate command processor. 

MS-DOS does have a more flexible implementation of this capability: 
The SETVER command in CONFIG.SYS lets you build a table of 
program names and tell MS-DOS which version number to report to each 
program when it asks. That way, software that refuses to function when 
it runs under a later version of DOS can be “fooled” into thinking that it 
is inhabiting more familiar territory. 

Both of these solutions, however, ignore the real possibility that your 
software may have good reasons for not wanting to boldly go where no 
version of that product has gone before. I think the rationale is backward. 
It’s the responsibility of the application software vendor to make sure that 
its products are compatible with the most widely used operating systems, 
as long as the operating system continues to support all the documented 
features of past versions that software vendors have come to rely on. 

I’d rather get upgrades of my key applications that will officially be 
compatible with my current operating system, instead of having to depend 
on DOS to fool my applications and hoping that nothing bad happens to 
my hard disk or data. I can think of only two situations that justify using 
a SETVER patch: (1) when vendors have tested and officially sanctioned 
SETVER-like tricks for their applications, and (2) when a defunct vendor 
leaves critical applications in its wake. In both instances, you have to 
decide whether the result is worth the risk. 


Features Unique to DR DOS 


The features list in the last section should be enough to make you want 
to upgrade from DOS 3.3 to either DR DOS or MS-DOS 5.0 if the price 
is right. With MS-DOS upgrades priced as low as $40 (as of this writing) 
and DR DOS going for as little as $79, the cost is indeed very modest. 


Wait, as they say, there’s more! DR DOS not only provides you with Everything in DOS 
all the features of MS-DOS 5.0 (save the two outlined in the first section), 5.0—and More 
but you also get the capabilities detailed in the next section. 
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If anything, the features I’m about to describe are at least two or three 
times as valuable as the ones that have gone before. They provide you 
with the tools you need to truly customize your operating system. Indeed, 
these are the features that I will emphasize in the rest of the book. Scan 
this list for a full appreciation of the power of DR DOS 6.0. 


f 
Many familiar DOS commands have been given new capabilities. 
Here’s a rundown of some of the most useful: 


m CHKDSK finds and marks bad clusters and rebuilds cluster links 
to repair a bad file-allocation table. When necessary, it also 
indicates which clusters hold directories, finds lost directories, and 
recovers the root directory of your hard disk. 

= COMP now shows mismatches between files in either hexadeci- 
mal or ASCII format, and specifies how many differences can exist 
in a file before aborting (DOS restricts you to 10 differences). 

m= COPY can strip out high-bit characters (such as WordStar special 
characters) by using a /X switch. The /S switch includes system 
and hidden files in wildcard copies. If you want COPY to query 
you before copying each file, you use the /C switch. 


m The MEM command has several new switches: 
/M for a graphic display of all RAM including EMS and 
ROM. 
/B to see where BIOS memory and device drivers are 
assigned. 
/D to see device drivers alone. 
RECOVER has been extended to include individual files. 
REPLACE has a /N switch that lets you preview which files will 
be replaced. 


@ TREE not only displays files and their relationships to subdirector- 
ies, but also shows the size and number of files in each directory. 
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TYPE has a /P switch that allows pausing between screens of text. 


DELQ and ERASEQ are erase commands that ask for confirma- 
tion before removing files from your disk. 


= XDEL further enhances the erase function. Its /S switch lets you 
delete files from multiple subdirectories. Its /N option eliminates 
files unconditionally, without checking for confirmation; /R re- 
moves read-only files. The /D switch removes empty directories 
left behind when XDEL finishes its work. 


m XDIR is DR DOS’s enhanced directory command, with features 
similar to DOS’s upgraded DIR. 


TOUCH lets you change the time and date stamps on files. 
RENAME can now rename subdirectories 


RESTORE supports all previous versions of the MS-DOS 
BACKUP command. Even MS-DOS can’t do this! 


= XCOPY supports a new /L option to copy the source disk’s label 
to the target disk. This is useful for making backups of software 
installation disks between unlike disk formats, say, from a 1.2 MB 
disk to a 1.44 MB disk. DISKCOPY isn’t the best tool to use for 
disks with different capacities. Also, DISKCOPY will blindly 
duplicate a fragmented disk, producing a copy that is equally 
fragmented. 


XCOPY can copy all the files and subdirectories between unlike disk XCOPY Can Reduce File 
formats, doing a file-by-file copy that eliminates fragmentation. Many Fragmentation 
installation programs look at the disk label to see that you’ve inserted the 
right one. The /L switch automatically duplicates this label on your target 
disk. 

XCOPY can now copy hidden or system files, and can overwrite 
read-only files if you want to (and are very brave). It can also prompt you 
for confirmation before copying each file. 


@ KEYB, NLSFUNC, TaskMAX, and SHARE all automatically 
relocate to high or upper memory without requiring a special 
command in CONFIG.SYS. 
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m DISKCOPY can use expanded memory, extended memory, or 
temporary files to make direct copies of diskettes more efficiently. 
This is most useful if you have only one disk drive, or if you have 
both 1.44 MB and 1.2 MB disks and want to make a same-format 
copy with a single drive. 


If you have EMM386.SYS or HIDOS.SYS installed, DISKCOPY can 
use EMS or extended memory to copy more (or all) of the diskette that 
you are duplicating to RAM. Thus, you won’t have to swap diskettes as 
often (or at all) when you are making a single-drive copy. 

If you have neither EMS or extended memory (or if you don’t have 
enough), DR DOS can make temporary files on your hard disk to reduce 
the number of swaps. In effect, it copies your source disk to the hard disk 
and then writes the mirror image to your destination disk. 


You can now use DISKCOPY to store an image of a disk as a disk file. 
You can use the image file to make multiple copies of the disk, or to 
compare it with the image of another disk by using DISKCOMP. To 
produce the image file, you just need to specify a file name instead of a 
destination drive when you invoke DISKCOPY: 


DISKCOPY A: C:\MYDISK.IMG 


This command produces a file called MYDISK.IMG that duplicates 
all the information on the disk in drive A. 

The new /M switch allows you to make multiple copies of a single 
source disk or from an image file. DISKCOPY reads the entire contents 
of the disk in the drive specified into memory, or from the image file you 
indicate, and then writes the data to a series of diskettes. As each copy is 
completed, the operating system asks if you want to copy another diskette. 
You can keep inserting fresh diskettes until you are ready to quit. This is 
an important enhancement for small software vendors who don’t have 
duplicating equipment, and for organizations with an occasional need to 
duplicate diskettes for distribution to multiple users. 

A new /A switch for DISKCOPY sounds a beep when the copying 
process is finished. 
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= DISKCOMP also gains the /M and /A switches. You can now 
make multiple comparisons of an image file or diskette to quickly 
and efficiently verify copies. 


You can use the /V switch to verify that the entire diskette or image 
file can be read. So, before the disk comparison begins, you can deter- 
mine whether it can be completed. There’s no use, after all, of going 
through this lengthy process if the disk or image file is damaged or 
incomplete. 


= FORMAT has some minor enhancements. The /A switch tells the 
computer to sound a beep when the format operation is finished, 
making it more convenient for users who format disks in the 
background under a multitasking system such as Desqview. 


You can also use the new /U switch to wipe your disk clean of any data 
during the format operation. You won’t be able to unformat the disk, of 
course, but you can be confident that any sensitive information has been 
permanently removed. 

Finally, DR DOS 6.0 has reinstated the ability to format hard disks with 
the FORMAT command. Under DR DOS 5.0, this capability was re- 
stricted to the FDISK utility. Digital Research had made it almost 
impossible to accidentally format a hard disk — but rather inconvenient to 
format a disk on purpose. The new unformat capability reduces the danger 
of accidental formatting, so FORMAT once again has jurisdiction over 
hard disks. 


Commands and utilities that did not exist in previous DOS versions 
include the following: 


m= New batch file capabilities, such as SWITCH, GOSUB, and RE- 
TURN that make batch file language more flexible and powerful. 


m= MemMAxX, a new set of memory-management tools with more 
capabilities than MS-DOS’s HIMEM.SYS or EMM386.SYS. 


a Ability to protect files and subdirectories with a password. 


/U Switch Wipes Disks 
Clean 


New Capabilities 
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m DELWATCH, a TSR that changes the way DR DOS deletes files. 
You might think of it as a pending delete option, in which files are 
held in a special location for easier and more foolproof retrieval 
until you decide at some later time to permanently delete them. 


I’ve been using something of the sort for several years with 4DOS: I 
would redefine ERASE and DEL to copy files to a special TRASH 
subdirectory, which I emptied periodically. It’s nice that this capability 
is now part of DOS. : 


m@ Disk Optimization. DR DOS 6.0 provides a utility called DIS- 
KOPT that will defragment you disk. It has a safe way to move 
all your far-flung file clusters and collect them contiguously so that 
your hard disk doesn’t need to seek all over its platters to find each 
sector in a file. Disk optimization uses your hard disk more 
efficiently, and can significantly boost performance. 


mg File Compression. You hard disk is further enhanced with the 
addition of SuperStor, a simple-to-use, transparent file compres- 
sion utility that will automatically compress and decompress files, 
as you use them. The effective capacity of your hard disk may be 
doubled if you use files that lend themselves to compression. I'll 
tell you what these files are later in the book. 


m Advanced Caching. MS-DOS’s SmartDrive is a misnomer if there 
ever was one, since that caching program is among the dumbest 
available. DR DOS 6.0, on the other hand, provides PC-KWIK 
Cache, which is generally recognized as the best, fastest, most 
intelligent caching utilities on the market. It can help boost the 
performance of your hard disk more than anything else you can do 
short of junking your old drive in favor of a new one. If you are 
not using any caching at all, or are using SmartDrive, you will 
scarcely believe the difference. DR DOS’s cache software works 
well with Windows, too. 


= PostScript Utility. Anew SCRIPT command lets you send ASCII 
files to a PostScript printer, with many flexible formatting options 
available from the command line. 
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File Transfer Utility. DR DOS 6.0 is furnished with FILELINK, 
which can be used to transfer files between a desktop computer 
and a lap-top, or between two desktops connected by a modem, or 
serial cable. One can be designated as the slave and another the 
master for true remote control operation. 


For users customizing their systems, the extensive roster of new 
CONFIG.SYS options deserves several chapters; you get them later in 
this book. For now, here’s an abbreviated list. 

The big news is that you can literally write programs within CON- 
FIG.SYS, making this file more than just a boot-time list of options that 
you'd like loaded. Check out the following: 


= ACLS command to clear the screen as needed while CON- 
FIG.SYS runs. 


= <A? query command that prompts you to answer Y/N before 
executing or not executing a particular CONFIG.SYS directive. 


= Configuration commands that can be loaded from a separate file. 
Thus, your CONFIG.SYS file can prompt you to make a selection 
and then go load a new configuration file containing only the 
commands that you want activated. This is useful if you want 
different configurations for Windows, Desqview, or other special- 
ized software. 

m= REMARKS that you can insert in CONFIG.SYS. You could 
always insert comments in this file by prefacing a line with REM, 
but DOS would complain with an “UNRECOGNIZED COM- 
MAND” message each time you rebooted. Now DR DOS simply 
ignores remarks. 

w Ability to display information as CONFIG.SYS unfolds through 
the ECHO command. 


New CONFIG.SYS 
Options 
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The EXIT command’s ability to terminate CONFIG.SYS, useful 
if your file contains several options. When you’ve finished con- 
figuring the system, you can exit immediately. 

GOSUB and RETURN! commands. CONFIG.SYS can now have 
subroutines, to be called as required (perhaps at your direction 
through ? queries). 

AHIBUFFERS command, which enables loading disk buffers into 
high memory. 

Ability to set environmental variables in CONFIG.SYS. You 
could always set them by means of your AUTOEXEC.BAT file, 
but allowing them to be set in CONFIG.SYS is a foolproof way to 
ensure that the variables you want to define will always be set 
properly. After all, users can abort AUTOEXEC.BAT before it 
finishes running. 


Anew SWITCH command that prompts you for an entry. You can 
then choose from among nine different configuration routines 
within your CONFIG.SYS file. This is equivalent to a BASIC 
INPUT routine, or one of the popular ASK/ERRORLEVEL rou- 
tines used in batch files to allow user input. 

Ability to specify a timeout period, after which the operating 
system will continue with the CONFIG.SYS file if no response is 
given for a ? or SWITCH prompt. 

Ability to specify a file other than AUTOEXEC.BAT for automatic 
execution at boot-up time. This can be useful as an additional 
security feature. 


Both DR DOS and MS-DOS must be backwardly compatible with 
earlier operating systems, even as they add new features and enhance- 
ments. However, Digital Research seems to have done the best job in 
adding capabilities while retaining 100 percent compatibility. 


Chapter 2 * Comparing DR DOS and MS-DOS 


For example, MS-DOS S.0 has just three features that are missing from 
DR DOS 6.0: the SETVER command, the ability of DIR to place 
directories before or after files in a listing, and a built-in macro capability 
for DOSKEY. 

Both DR DOS and MS-DOS share features such as a smaller DOS 
kernel in conventional memory, the ability to load device drivers and TSR 
programs into upper memory blocks, command history capabilities, 
support for large hard disks, and a new DOS shell. 

The list of enhancements for DR DOS sports several unique features, 
including expanded CHKDSK, COMP, and COPY commands; new 
DELQ and XDEL commands; and utilities such as PC-KWIK cache and 
DISKOPT, the file defragmentation utility. 
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Installing DR DOS 


nstallation programs have improved dramatically over the past few 

[= but the program furnished with DR DOS is one of the best 

I’ve seen during this time. It doesn’t make any incorrect assump- 

tions about your system, force you to install from a particular floppy drive, 

or demand that you carry out all the steps in a rigid order. Moreover, there 
is plenty of on-line help available if you get stuck. 

You don’t really need this chapter to install DR DOS. Even so, the 
incurably inquisitive and those rare folks who run into a problem or two 
along the way will appreciate the details given here. I’ll expand a bit on 
the material provided in the DR DOS User Guide, and give you additional 
information that you can use to customize your system. 


Preparing for Installation 


DR DOS can be installed to a hard disk or to floppy disks. But these 
days, when a small hard disk can cost just $150 more than a floppy disk 
drive, few users —other than those with laptop computers — work exclu- 
sively with floppy disks. That’s why I’m concentrating on the hard disk 
aspects of DR DOS in this and succeeding chapters. 

It’s not that users of floppy-based systems don’t deserve my attention. 
Keep in mind, however, that this book isn’t meant to be a basic DR DOS 
guide. The intermediate to advanced readers I am writing for overwhelm- 
ingly favor hard disks. 


Before you can install DR DOS, your hard disk must be prepared for 
use. Usually, however, you don’t have to bother with preparing the disk 
yourself. For example, if you have been using MS-DOS on your hard 
disk, a formatting process has already prepared the disk by placing 
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electronic signals in the magnetic media of your disk platters. And DR 
DOS is entirely compatible with a DOS-formatted hard disk. 

Even if the disk you’re installing DR DOS to is brand-new, relax — the 
vendor probably has preformatted it for you. You’ll know that MS-DOS 
has been installed, even when no other files are present, if the computer 
boots and presents a C> prompt when you turn it on. In that case, you 
don’t need to do anything else with your disk before installing DR DOS. 

If your hard disk does need to be prepared, the DR DOS installation 
program will let you know. You can then run the DR DOS FDISK 
program, which will let you partition and format your hard disk. 


Two kinds of disk formatting are possible. The vendor almost always 
takes care of a low-level format, also called a physical format. This step 
puts the basic information on the disk, and also enables identifying and 
locking out bad sectors. You may never need to perform a low-level 
format on your hard disk, except perhaps to change the order, or inter- 
leave, in which disk sectors are read. Certain utilities, such as Gibson 
Research’s SpinRite, can dynamically change a disk’s interleave without 
requiring a low-level format first. 

‘You may not even be able to do a low-level format on some types of 
disks. For instance, IDE disks often use special servo information em- 
bedded within the tracks to help the disk drive keep the read/write heads 
properly aligned. Low-level formatting could erase this information, so 
vendors often restrict this function to the factory and repair centers 
equipped to do the job right. 

If you do need to carry out a low-level format, you should use the utility 
program that came with your hard disk (probably OnTrack Disk Manager 
or SpeedStor). Just follow the instructions furnished with the program. 
The menus usually let you select the exact disk drive name and model 
number, so you don’t have to know or enter any tricky variables to do 
things properly. If you’re able to select an interleave factor, you’ll almost 
always choose 1:1 if you have a fast computer and hard disk. 


A 1:1 interleave factor means that sectors are read from the hard disk 
consecutively at a high rate of speed. If your computer can’t process the 
information quickly enough, you might need a lower interleave rate, such 
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as 2:1 or 3:1, at which the hard disk reads every other or every third sector 
during each revolution. 

With a 2:1 or 3:1 interleave rate, it will take two or three spins to read 
an entire track. Still, that’s preferable to the situation that can result if 
your interleave is set too low: Your computer may be able to process only 
one sector per revolution, and therefore will require 18 or more spins for 
asingle sector! If you have any doubts about the proper interleave to use, 
check your hard disk instruction manual, or consult with your dealer or 
the disk manufacturer. 


In most cases, the first thing you’ll need to do with a new hard disk is 
to partition it. A partition is a logical area on a hard disk set aside for use 
by a given operating system. You may have DOS partitions on your disk, 
as well as those set up for other operating systems, such as Xenix. One, 
and only one, partition can be marked as active. This is the partition used 
to boot up your computer when the power is turned on. For most of us, 
the active partition will be a DOS partition. 

Once your operating system has booted, you can use a utility such as 
FDISK to change to another partition. Again, though, that’s not what most 
of us do. Instead, we tend to use FDISK just to divide a given hard disk 
into DOS primary or extended partitions, and then to divide the partitions 
into logical disk drives. 


You don’t have to use DR DOS’s FDISK to partition your disk. You 
may elect to use another program that does the same thing, such as Disk 
Manager, or to stick with the partitioning scheme that MS-DOS’s version 
of FDISK has already applied to your hard disk. 

The drawback of using Disk Manager or a similar program is that if 
you set up a partition larger than 32 MB, you must use a special driver 
such as DMDRVR.BIN, loaded through CONFIG.SYS, for your operat- 
ing system to recognize logical hard disks beyond the one used to boot 
the computer. Some software, notably Windows 3, doesn’t get along well 
with third-party disk managers under certain conditions, and it may take 
special measures to ensure that your disk doesn’t get trashed at the worst 
possible moment. (You may need to insert the command 
VirtualHDIrg=False in your WIN.INI file.) 


Disk Partitions 
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On the plus side, Disk Manager and similar programs sometimes 
recognize second hard disks that FDISK fails to locate (it’s happened to 
me). These programs often include tables listing nearly every hard disk 
drive available, so you can select your exact model from a menu. 

DR DOS’s FDISK, in contrast, lets you have the same large hard disk 
volumes, but with few of the dangers I’ve outlined. So, if you need to 
partition your hard disk and will be using DR DOS, try FDISK first. 


DR DOS lets you create a single partition on your hard disk (if you 
don’t want any non-DOS partitions) up to 2 gigabytes. You can also 
divide your disk into smaller partitions. A hard disk larger than 512 MB 
should be broken up into at least two partitions. 

Most of us don’t want to create one huge partition that DOS treats as 
a single hard disk drive. In my case, that would give me a Drive C 
consisting of nearly 338 MB! It would be possible to create a tree of 
nested subdirectories that could be navigated successfully through appro- 
priate CD (CHANGE DIRECTORY) commands. However, hard disks 
are usually more conveniently handled if divided into several logical disk 
drives. 

I have allocated my hard disk as Drives C through K. Drives C and D 
are roughly 20 MB each, while Drives E through J are about 44 MB each. 
Drive K uses the remaining 32 MB. This scheme makes it easy to keep 
related applications and data files together. 

For example, Drive C on my disk is dedicated to DOS and utility files. 
I store my current word processing files in Drive D, and desktop publish- 
ing applications (Ventura Publisher, PageMaker, an indexing program, 
and soft fonts) in Drive E. I use Drive F for Windows 3 files and 
applications. Drives G through I are for data files (1 have to do only 
periodic backups of these drives). Finally, Drives J and K are occupied 
by other Windows and graphics programs, respectively. 

Although 338 MB may seem impossibly large if you work mainly with 
character-based files, it’s not nearly enough if you’re heavily involved 
with image editing, as I am. My system, then, also has a 13th logical 
drive, L, which is actually a 44 MB Bernoulli Box. I have about 20 of 
these disks, providing another 880 MB of storage for additional programs 
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and files. (Using nothing more than XCOPY, a single Bernoulli cartridge 
can back up a mirror image of one of my 44 MB logical hard disks.) 

If you need a different configuration for your system, DR DOS’s 
FDISK allows you to divide your hard disk just about any way you like. 
First, however, you need to decide how large your primary partition 
should be. As noted, your primary DOS partition, when active, handles 
DOS booting. It can be as large as your entire hard disk (if the disk is 
smaller than 512 MB) or as small as a fraction of a megabyte. Keep in 
mind, though, that it must be big enough to hold the DOS files required 
for booting. 


FDISK allocates hard disk space in terms of cylinders, which you 
might think of as a “stack of tracks.” A hard disk with three platters may 
have six heads, which read both sides of each platter simultaneously. The 
particular tracks that the read/write heads access at any one time are 
referred to as a cylinder. The amount of hard disk storage in cylinders 
varies, depending on the configuration of your hard disk. DR DOS 
requires at least 20 cylinders to operate. You can specify the starting and 
ending cylinders that you want to use for each partition; other programs 
let you allocate by percentages or megabytes. 

In practice, you won’t want to go to either extreme. A minimum size 
of about 18 to 20 MB is recommended, because DR DOS uses smaller 
groups of sectors to store files on any logical hard disk larger than 18 MB. 
These 2,048-byte clusters make the most efficient use of your hard disk, 
especially if you have many small files, because a smaller amount of disk 
space (an average of 1 KB per file) is wasted when the final portion of 
the file isn’t large enough to fill the entire cluster. Hard disks that use 
larger, 8,192-byte clusters waste an average of almost 4 KB per file. 


After you’ve carved out a primary partition, the rest of your hard disk 
is usually allocated to an extended partition (unless you need to save some 
room for a non-DOS partition). You can divide the extended partition 
into as many logical drives as you want by using FDISK. Again, though, 
an 18 to 20 MB minimum size will be most efficient. You can select the 
optimum size for individual logical drives based on your own needs or 
(like me) your backup methods. 
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If your system contains a second hard disk drive and DR DOS has 
detected it, you’ll see an additional option on FDISK’s main menu that 
will allow you to choose an alternate hard disk drive for partitioning. Note 
that even if you have two or more hard disk drives, only one of them can 
have a bootable (active) partition. 


The previous section provided you with the information you need to 
make the decisions FDISK calls for. The program itself is menu oriented 
and easy to use. The main screen shows basic information about your 
hard disk, and offers three choices: “Create DOS partition,” “Delete DOS 
partition,” and “Select bootable partition.” 

You need to choose option 1, “Create DOS partition,” if you are 
preparing your hard disk for the first time or adding a new partition to a 
hard disk. A submenu lets you select an option to create primary or 
extended partitions, or to create a logical drive in your extended partition. 

Option 2 allows you to remove an existing partition if you want to start 
over. If the partition you wish to remove is a non-DOS partition, you need 
to start FDISK with the /D option on the command line to give you access 
to that function. This is a safety measure designed to keep you from 
making a mistake that you might regret later. 

Option 3 lets you select the currently active and bootable partition. 

Option 4, “Display logical drives in extended partition,” appears only 
if you already have an extended partition on your hard disk. This option 
gives the current status of your logical drives. 

Option 5, “Select alternate fixed disk,” appears only if you have more 
than one hard disk in your system, as noted earlier. 

Chapter 8 of the DR DOS User Guide provides excellent step-by-step 
instructions for each of these options, so I won’t repeat them here. At this 
point, you should be armed with the information you need to make the 
right choices. 


Chapter 3 * Installing DR DOS 


Running INSTALL 


DR DOS’s installation program runs under DR DOS, so you must 
reboot your computer to use it. Place the diskette labeled Startup in Drive 
A, close the door, and restart your computer by using the reset switch or 
the Alt key sequence if the system has already been booted. Otherwise, 
turn your system on and wait while DR DOS loads itself and the INSTALL 
program automatically. 

The keys that you use to move from screen to screen during the 
installation process appear on the bottom line of the screen, and will vary 
depending on what screen and field you are using at the moment. 

DR DOS will install itself right over your current version of DOS. If 
you want to return to the previous version later, you’II need to reinstall 
that version with whatever installation program or procedure required by 
your previous operating system. Because DR DOS’s system files have 
the same names as their MS-DOS counterparts, you can copy these files 
over their predecessors. 

DRDOS finds any existing AUTOEXEC.BAT and CONFIG.SYS files 
and modifies them as necessary. The other DR DOS files are copied to a 
directory called \DRDOS unless you specify another name. | already had 
my DOS files in a subdirectory called DOS3, so I renamed that subdirec- 
tory DOS3-OLD (4DOS’s command interpreter allows you to rename 
subdirectories, and so do utilities such as DIREDIT) and put the DR DOS 
files in a new directory named DOS3. By taking these simple steps, I 
maintained compatibility with my other systems and current batch files. 


The first decision you must make is selecting a configuration size. DR 
DOS gives you three options. 

If you select the first option, increased application memory at the 
expense of operating system performance, DR DOS will configure itself 
to make the most of its memory-saving techniques and yield the greatest 
amount of conventional memory for your applications. 

In some cases, however, this may not provide all the speed and 
performance possible with DR DOS. Some options, such as disk caching, 
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dramatically improve the speed at which your hard disk carries out its 
tasks —but they exact a memory toll. Still, if you have applications or 
combinations of applications that absolutely require as much memory as 
possible (even at the expense of system speed), you should select the first 
option. (Chapter 9 explains about the different kinds of memory in more 
detail.) 

The second option provides a balance between application memory 
and performance. If,you select this option, DR DOS will install several 
optional features that can provide extra functions and performance. 

The final option tilts the memory/performance ratio in the other 
direction. It specifies all the extra features and functions available under 
DR DOS, even though they may chew up some of your conventional 
memory. 

You can always install or deinstall individual DR DOS options later, 
so if you’re unsure about which configuration you want, you can select 
the second option and then downsize or upsize as you discover what your 
needs are. 

If you have previously installed DR DOS on your computer, your hard 
disk will already have configuration files containing this information. 
You can elect to use the parameters in these files for your latest installa- 
tion, or to override them and enter new values. 


DR DOS can tailor what you see, type, and print, depending on the 
country where you are working or the language in which you prefer to 
work. You can select English, German, French, or another language for 
your default keyboard. This selection also affects the date and time 
format used by your system. Most users accept the default values. 


ViewMAX is DR DOS’s graphical shell, roughly equivalent to the 
MS-DOS shell provided with DOS 4.0 and higher. It is furnished with 
versions of DR DOS purchased directly from Digital Research, Inc. Other 
vendors of the operating system may or may not choose to supply 
ViewMAX with their versions of DR DOS. 
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If ViewMAX is included in your DR DOS package, you must specify 
the mouse and display type that you want to use with the shell. All the 
other features of DR DOS function independently of this hardware, so 
you need to specify the mouse and display only if you want to use 
ViewMAX. 


SETUP is a separate program that you can use to tailor DR DOS to 
your specific needs. If you accept DR DOS’s default settings, you won’t 
need to run SETUP at this time; the installation can finish automatically. 
But if you’d like to customize your DR DOS settings, you can complete 
your installation with SETUP. You can also run this program at any time 
to change the settings that you specified during installation. 


Summary 


This chapter provided information about installing DR DOS, beyond 
that in the DR DOS User Guide from Digital Research. The installation 
program supplied with the operating system is a good one that doesn’t 
demand a lot of experience or sophistication to use. So, you don’t really 
need to memorize this chapter to install DR DOS. 

Although DR DOS can be installed to a hard disk or floppy disks, this 
chapter dealt with the hard disk configurations that most readers of The 
DR DOS Customizing Toolkit probably have. The first step in a minority 
of installations is to prepare the hard disk for use. Most of the time, 
however, this will already have been done for you. ' 

If your hard disk does need to be prepared, the DR DOS installation 
program will tell you. You can then run the FDISK program to partition 
and format the disk. 

A partition is a logical area on a hard disk set aside for use by a given 
operating system. Only one partition can be marked as active. This is the 
partition used to boot your computer when the power is turned on. For 
most users, the active partition will be a DOS partition. 

DR DOS lets you create a single partition on your hard disk up to 2 
Gb. You can also divide your disk into smaller partitions. In most cases, 
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you’ll want to divide your hard disk into several partitions, including an 
extended partition that can be further allocated to individual logical disk 
drives (D, E, F, etc.). 

FDISK allocates hard disk space in terms of cylinders. DR DOS 
requires at least 20 cylinders to operate. You can specify the starting and 
ending cylinders that you want to use for each partition; other programs 
let you allocate by percentages or megabytes. 

If DR DOS detects your system’s second hard disk drive, you’ll see an 
additional option on FDISK’s main menu. This option lets you choose 
an alternate hard disk drive for partitioning. Note that even if you have 
two or more hard disk drives, only one of them can have a bootable 
(active) partition. 

To start the installation process, reboot your computer with the DR 
DOS Startup disk in Drive A. DR DOS will install itself over your current 
version of DOS; it will also find any existing AUTOEXEC.BAT and 
CONFIG.SYS files, and modify them as necessary. The other DR DOS 
files will be copied to a directory called \DRDOS unless you specify 
another name. 

The first decision you must make during installation is to select a 
configuration size. DR DOS gives you three choices: maximizing appli- 
cation memory at the expense of performance; balancing memory and 
performance; and maximizing performance at the expense of application 
memory. 

ViewMAX is DR DOS’s graphical shell, roughly equivalent to the 
MS-DOS shell provided with DOS 4.0 and higher. It comes with versions 
of DR DOS purchased directly from Digital Research. Other vendors of 
DR DOS may or may not elect to supply ViewMAX. 

SETUP is a separate program that you can use to tailor DR DOS to 
your specific needs. You can run it during installation or at any later time 
to change the settings you specified during installation. 
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more power at the command line. In truth, a well-designed 
command structure is much easier for the experienced user to 
work with than the best graphical user interface (GUI). Granted, com- 
mand-line syntax is much more difficult to learn, but once you’ve ex- 
pended the effort, you can perform many tasks more quickly and flexibly. 


D R DOS should satisfy the inner hunger many of us have for 


The best GUIs, like those for the Macintosh, take just minutes to learn 
(my 4-year-old got comfortable with my Mac II in about five minutes). 
However, performing simple tasks, such as moving a group of miscella- 
neous files located in various places, can take a frustrating amount of time. 

With half-finished GUIs, such as Windows 3, you gain some of the 
benefits while retaining most of the drawbacks. For instance, if you had 
to delete a group of files, would you want to hunt for a bunch of icons to 
drag to a trash can (as with the Macintosh), pop up File Manager, click 
on the right icons to trace down your directory tree, and then delete the 
files? Or would you rather type DELQ E:\TYPESET\DB??01??.* at a 
DOS command prompt? 


The last command is certainly cryptic to you, but is a very efficient Command Lines 


procedure for me. I use a particular file-naming convention for certain 
types of files. The first two characters are always the initials of the person 
who created the file, the second two represent the initials of the intended 
recipient, the third and fourth stand for the month, and the last two indicate 
the day of the month. Thus, the command just given would instruct DR 
DOS to delete all files created by me and destined for anyone during the 
month of January, and the DR DOS DELQ command would query me 
before I erased each file. I would use a command much like this one to 
move the files. 


Can Be Efficient 
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I’ll admit to being a dedicated command-line junkie. I converted to 
Windows 3 somewhat reluctantly, a full year after the product was 
introduced. Before that, I was reasonably happy using Desqview on my 
386 computers to switch back and forth among the four key tasks I 
perform all day long: word processing, image editing, telecommunica- 
tions, and entering commands at the DOS command line. It was entirely 
practical to load Standard-mode Windows into a Desqview window when 
I needed to run a Windows-only application. 

I resisted switching to Windows for a long time because I could barely 
tolerate the reduced performance and delays built into the system, com- 
pared with the near-instantaneous response of Desqview. I also saw 
Windows as a barrier to my access to the command line. 


I finally gave in to Windows full-time when two of my preferred software 
programs, Publisher’s Paintbrush 2.0 and Word for Windows, ended up being 
Windows applications. To get the best of both worlds, I use a 16-inch color 
monitor with 1,024-by-768 resolution, which allows me to keep a small DOS 
window open in a corner of the screen at all times. 

Now, the DOS command line is just a mouse-click away. When I want 
to manage files, I pop up my DOS window and use the command line; in 
fact, I can’t remember when I last used the Windows File Manager. DR 
DOS has some enhancements that make this task even more powerful and 
flexible. 

DR DOS works just as well with Windows as MS-DOS does, in all 
three modes — Real, Standard, and Enhanced. It even provides an alter- 
nate GUI called ViewMAX, which will be familiar to GEM Desktop 
veterans. Nonetheless, much of this book will focus on using the DR DOS 
command line. This chapter, in particular, will explain some of the new 
and enhanced DR DOS commands that I first described in Chapter 2. If 
you already know DOS, these commands are very easy to learn. And, as 
is true of all command line procedures, they’re exceptionally efficient 
once you’ve mastered their syntax. 
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Internal and External Commands 


All forms of DOS divide commands into two categories: internal or 
resident, and external or transient. Internal commands are loaded into 
memory through the COMMAND.COM system file. They reside perma- 
nently in memory as long as COMMAND.COM is loaded. That’s gen- 
erally all the time, although some very large programs may cause 
COMMAND.COM to be overwritten. When that happens, COM- 
MAND.COM is reloaded when you exit the application program. (You 
don’t need DOS commands when you’re running the other program, as 
they can be executed only from the command line.) 

The only time you’ll know that COMMAND.COM has been or needs 
to be reloaded is when your computer cannot load the COMMAND.COM 
file, usually because you booted from a floppy disk that is no longer in 
the computer. In most instances, COMMAND.COM resides on a hard 
disk that is always available. 


The internal commands deliver the functions that we use the most and 
that must be available at all times, even if the computer is running from 
a floppy disk. These include COPY, ERASE, DIR, CD, MD, RD, TYPE, 
and other essential commands. Some less important commands are also 
internal, including CHCP (Change Code Page), CTTY, and VER, which 
you may seldom, if ever, use. Usually these are small commands that 
don’t take up much memory and thus do no harm by being internal. 

External commands are transient in the sense that they must be loaded 
into memory either the first time they are used (PRINT) or each time they 
are accessed (FORMAT). These commands are actually full .COM or 
-EXE programs in their own right, and as such must be available to DOS 
when they are run. The usual way to ensure this is to place the commands 
in a subdirectory and then include that subdirectory in the path that DOS 
uses to search for executable files. 


The chief difference between DOS external commands and other 
utility programs that may perform the same functions is that the com- 
mands usually include a bit of code to fetch the current DOS version: 
They will refuse to run under a version that differs from the one they were 
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written for. That’s a fairly good idea, as some external commands, 
particularly the RESTORE command found in MS-DOS, operate much 
differently in various incarnations. Other programs, in contrast, will 
happily run under any version of DOS, unless they specifically require a 
feature found only in later editions. 

DR DOS has 29 internal commands built into its command processor, 
COMMAND.COM. Italso has 43 external commands. Table 4.1 shows 
the internal command, and Table 4.2 shows the external commands. 


DR DOS Internal Commands 


ASSIGN HILOAD 
BREAK MKDIR/MD 
CHCP MORE 
CHDIR/CD PATH 

CLS PROMPT 
COPY RENAME/REN 
CITY RMDIR/RD 
DATE SET 

DEL SUBST 
DELQ TIME 

DIR TYPE 

ERA VER 

ERAQ VERIFY 
ERASE VOL 

EXIT 


Many of these commands are exact duplicates of their counterparts in 
MS-DOS, except that each command can be followed by a /H or /? switch 
to produce a help screen explaining how that command is used. In a few 
cases, the other differences are trivial; for example, MORE.COM is an 
MS-DOS external command, but under DR DOS, MORE resides internally 
in COMMAND.COM. As it is not my intent to duplicate material you 
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DR DOS External Commands 
APPEND 
ATTRIB 
BACKUP 
CHKDSK 
COMMAND 
COMP 
CURSOR 
DISKCOMP 
DISKCOPY 
EDITOR 
EXE2BIN 
FASTOPEN 
FC 

FDISK 
FILELINK 
FIND 
FORMAT 
GRAFTABL 
GRAPHICS 
JOIN 

KEYB 


Ps} 


Table 
LABEL 4.2 
MEM 
MODE 
NLSFUNC 
PASSWORD 
PRINT 
RECOVER 
RENDIR 
REPLACE 
RESTORE 
SETUP 
SHARE 
sID 
SORT 
SYS 
TOUCH 
TREE 
UNFORMAT 
XCOPY 
XDEL 
XDIR 


already have, I don’t plan to address the common commands separately 
in this book, unless they come into play in customizing DR DOS. Any 
DOS guide that you have, including the DR DOS User Guide, will tell 
you everything you need to know about the syntax and use of these com- 
mands. In this chapter, I’ll concentrate on the new and enhanced commands 


and show what they can do for you. 


Here is a capsule summary of DR DOS’s new or revised internal and 


external commands. 
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DIR Has many new display and sorting options. 

DELQ Queries before erasing files from your disk. 
ERAQ Functions the same as DELQ. 

HILOAD Loads an application into upper memory at startup. 


DIR has some new switches under DR DOS, in addition to the /W 
(wide), and /P (paged) listing options we are used to. The /S switch 
displays all system files, which are normally invisible during a directory 
listing. The /A switch causes DR DOS to display both system and 
nonsystem (ordinary) files. The /D switch tells DR DOS to display only 
ordinary files. This is the default mode, as found in MS-DOS. It’s 
necessary because, as you'll see, you can change the DIR command’s 
defaults. 

The two switches that change DIR’s defaults are /R and /C. The /R 
switch tells the DIR command to remember the switches you used 
previously, such as /W or /S, and to use them as defaults from that point 
on. (In contrast, MS-DOS 5.0 makes you use an environment variable, 
DIRCMD, to store these settings.) The /C switch causes DR DOS to 
remember the previous switches only for the next DIR command. You’d 
use this switch to change DIR’s defaults temporarily. 

You can use the /N switch to return to the default paging switch. The 
/L switch temporarily overrides a “permanent” /W switch to include the 
size, date, and time in the directory listing. 


DELQ and ERAQ are very easy to use: You just type the extra Q 
following the DEL command to which you are accustomed, or following 
the ERA command that DOS doesn’t actually have but should. (The real 
DOS command is ERASE, which cannot be abbreviated as ERA.) 

You can conveniently use wildcard file specifications with either 
command. However, instead of typing DEL *.DOC and hoping that you 
didn’t accidentally scratch some .DOC files that you meant to keep, 
DELQ and ERAQ allow you to confirm erasing each file before DR DOS 
axes it; you respond by typing Y or N when queried about deleting the 
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file. Be careful, though: This command also has a potentially dangerous 
/S switch that includes system files in the list of files to be removed. 

You can use HILOAD to load programs into upper memory, leaving 
you more conventional DOS memory for your applications. (Chapter 9 
explains this option in more detail.) Memory-resident utility programs 
(those that remain loaded all the time and pop up when you press a hot 
key), such as SideKick or network drivers, can be run in this mode. You 
must load a device driver that activates upper memory access before you 
can invoke this command. 

HILOAD can load the DR DOS commands CURSOR, KEYB, 
NLSFUNC, GRAPHICS, GRAFTABL, JOIN, and SHARE into upper 
memory. You'll learn how to use the HILOAD command and related 
MemMAX commands in Chapter 10. 


m= CURSOR Acommand that enables modifying the shape of the 
screen cursor and the rate at which it flashes. 


EDITOR Asimple text editor, used for ASCII files. 
FDISK A hard disk partitioning and formating program. 


FILELINK A simple communications program that can be used 
to exchange files between computers linked through their serial 
ports. 
FIND Acommand that searches ASCII strings for text you specify. 
MEM Acommand that provides a listing information about 
your computer’s memory. 

a PASSWORD A command that sets password protection for indi- 
vidual files or paths. 

m= SETUP The DR DOS program used to change your system 
configuration. 


= SID A debugging program, similar to MS-DOS’s DEBUG. 


External 
Commands 


97. 
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SYS Acommand that copies DR DOS system files to a specified disk. 


TOUCH Acommand that changes the time and data stamp on 
files you specify. 

@ TREE Acommand that shows the directory and file structure of 
a disk. 


m= TYPE Acommand that shows the contents of an ASCII file on 
your screen, | 


XCOPY Acommand that copies files. 


a XDEL Acommand that deletes groups of files and subdirectories 
selectively. 


m= XDIR DR DOS’s extended directory listing. 


CURSOR was created for the particular benefit of laptop users, who 
frequently lose their cursors on their slow, dimly lit, or low-contrast LCD 
screens. Digital Research sells a ROM version of DR DOS for these 
computers, so the CURSOR command, which supplies a large block 
cursor to replace the tiny underline character ordinarily used by DOS, has 
been built into DR DOS. However, it will also work with CGA, EGA, 
and VGA screens. 

The key switch to know about is /S:nn, which allows you to set the 
flashing interval in multiples of 1/20th of a second. You can enter values 
over the range from 1 (1/20 second) to 20 (a full second). The default is 
1/5th (4/20) of a second. You can also add the /C switch to enable CGA 
compatibility, or follow the command with OFF to restore the cursor 
supplied by your hardware. 


EDITOR replaces MS-DOS’s rarely used line-oriented EDLIN with a 
full-screen ASCII text editor that employs many of the WordStar control 
key commands. This will delight readers who learned these commands 
along with WordStar or SideKick. I used a version of WordStar five or 
six years ago only long enough to write a book about it and then promptly 
forgot what I knew, so I find this much-loved but nonintuitive command 
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set annoying. Instead, I use PC Magazine’s TED.COM editor when I am 
at the DOS command line, or the Windows Notepad when I am using the 
Program Manager. 

FDISK has some expanded features compared with the equivalent 
MS-DOS program. 

MS-DOS 5.0 provides a time-consuming unformat option that compels 
you to type a special switch to unconditionally reformat your disk. But 
DR DOS goes one better: FORMAT won’t work on hard disks at all. You 
have to use FDISK for this function. 


FILELINK is a small utility for transporting files between two com- 
puters connected by their serial ports. It is for systems that have in- 
compatible disk drives; for instance, one machine may have only 3.5-inch 
disks and the other only 5.25-inch drives. 

The command also lets you view the file directory of the connected 
computer. One system is set up as the master, and the other as the slave. 
I don’t care for the nomenclature, but FILELINK can be a helpful utility 
in a pinch, 

This command has a few parameters and switches that Chapter 8 of 
the DR DOS User Guide explains in sufficient detail, so I won’t Tepeat 
that information here. You should note, however, you can’t use an 
ordinary serial cable to effect communications between the two comput- 
ers. You must use a crossover connector called a null modem ($10 or less 
at computer stores or Radio Shack outlets) to route the output signals of 
one computer to the input lines of the second, and vice versa. 


Under DR DOS, FIND can search through a list of files represented 
by a wildcard file specification. The command has also gained some new 
switches. You’ll soon discover that FIND can be a useful ad-hoc tool for 
searching through ASCII files for specific strings of text. There are 
add-on utilities that do this, but FIND is always available for any custom 
search you want to set up. 

The switches used with this filter include: 

/F Displays only the names of the files that contain the string specified 
in your search. 


St!) 


FILELINK Serial Port File 
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/S Searches for the string in files matching the file specification in all 
the subdirectories below the one indicated on the command line. 

/U Activates a case-sensitive search (e.g., DOS and Dos are different). 

/B Formats the list of matches with a series of headings. 

MEM, which gives you a report on how much conventional and 
extended memory your system has, was introduced with DOS 4.0; as 
such, it is little known among PC users. DR DOS’s version of this 
command has several new switches: 

/B Shows areas of memory used by the operating system, and how 
memory is allocated to programs. 

/D Shows the names and locations of current device drivers loaded by 
CONFIG.SYS. 

/S_ Shows the DOS disk buffer chain. 

/M Provides a graphic representation of RAM, RO M, and EMS memory. 

/A Shows all the information specified by these switches. 

/P Pauses after each screen. 


PASSWORD lets you assign an eight-character (or less) password to 
a file or subdirectory, so that the files and paths affected cannot be 
accessed unless the user (1) enters the correct password, (2) reboots your 
computer with an ordinary, bootable MS-DOS disk, or (3) is knowledge- 
able enough to use simple utilities and other techniques to bypass this 
scheme. 

PASSWORD will prove useful in protecting your information from 
computer greenhorns (and possibly yourself if you forget the password). 
It’s a simple enough command to use, with only a few switches: 

/R:password— Applies a password that the user must enter before a 
file can be read, copied, overwritten, deleted, renamed, or changed in any 
other way. 

/W:password— Applies a password that enables reading a file, but 
restricts the other functions just listed. 

/D:password — Restricts deleting or renaming a file, but permits read- 
ing, modifying, or changing the file’s attributes. 

/P:password — Adds protection to entire subdirectories instead of files. 
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/G:password — Sets a global password for unlocking any file or directory. 

/N—Removes password protection. 

SETUP is the utility program that changes the default DR DOS’s 
default parameters. 

SID is a debugging program. It’s similar to DEBUG, but is easier to 
use, if only because you can enter ? at the # prompt to see a list of available 
commands or ?? to see a detailed explanation of those commands. 

SYS transfers the DR DOS system files (including COM- 
MAND.COM) to the specified disk, making it bootable. Unlike SYS in 
some earlier versions of MS-DOS, the DR DOS version of the command 
does not require you to reserve space at the beginning of a disk for the 
system files. 

You can use TOUCH to change the time or date stamp of a file. You 
have a great deal of flexibility, as you can specify any date or time that 
you want. You can even change the date format from the default to 
European, Japanese, or American (U.S.A.) format. The command’s /P 
switch prompts you to confirm each action. Its /R switch includes 
otherwise read-only files in the operation. And you can add its /S switch 
to include files in the subdirectories below the one specified. 


The enhanced version of TREE in DR DOS still displays a hierarchical 
representation of your directory tree structure. However, you can now 
add the /B switch to activate a brief mode, which omits the number of 
files in each directory. The /G switch shows the directory structure in 
graphical form, and the /P switch forces a pause between each screen in 
the tree display. t 

TYPE also has a useful new /P switch, which lets you view long ASCII 
files in convenient screenfuls. If you’ve been in the habit of entering 
TYPE filename.ext | MORE or MORE<filename.ext, you’ll welcome this 
change. In addition, you can type in a wildcard specification to display 
one file after another. 

XCOPY has gained some new switches, including /H (copy hidden 
and system files) and /R (overwrite read-only files.) 

XDEL deletes groups of files and subdirectories, making it very easy 
to wreak havoc on a scale never before contemplated. For example, the 
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/N switch deletes all the files specified without further prompting. Sim- 
ilarly, you can overwrite the specified files first by using the /O switch, 
so that they can never be recovered with any “unerase” utility. Couple 
these two capabilities with the /R (erase read-only files) and /S (erase files 
in subdirectories below the specified directory) switches, and the possi- 
bilities for unintentional mischief, not to mention wholesale devastation, 
are enormous. 

While you’re at it, you can use the new XDEL /D switch to remove 
empty subdirectories without a trace, or the /P switch to prompt you before 
each file is deleted. The /P and /N switches are mutually exclusive. 

XDIR is an expanded DIR command. You can add + or - followed by 
A (archive), D (delete), H (hidden), R (read-only), or S (system) to include 
or exclude files for which each of these attributes has been set or not set. 
Other switches include: 

/B— Produces a brief directory display, showing only the file names 
and paths with no other information, such as size or date. 

/C— Displays a special code calculated from the bytes in the file. Files 
with the same four-digit hexadecimal code should be identical. 

/N—Tells DR DOS not to sort the directory listing alphabetically. 

/T—Sorts the listing by date and time, rather than alphabetically by 
file name. 

/Z—Sorts the listing by file size. 

/R—Reverses the order of an alphabetical or chronological sort. 

/S—Shows files in subdirectories beneath the one specified. 

/L—Produces a long display format (the default). 


Other DR DOS Command-Line Enhancements 


In addition to the new commands, DR DOS offers several enhance- 
ments that you can use at the command line. For example, the command- 
line editing features of MS-DOS have been expanded to enable recycling 
previous commands more easily. Where MS-DOS versions before 5.0 let 
you edit only the most recent command (for example, recalling it to the 
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command line by pressing ), both MS-DOS and DR DOS, beginning with 
version 5.0, let you recall entire series of commands from a history buffer. 
With DR DOS, you need to enter a HISTORY= line in your CONFIG.SYS 
file, but this may have been done for you when you installed DR DOS. 
You’ll also learn how to add this capability manually later in the book. 


With DR DOS, you retrieve the previous command line from memory 


by pressing the Up arrow key. You can go back through the entire list of Command-Line 


commands in the buffer until you reach the one you want. You can then 
use DR DOS’s expanded editing commands. 


The traditional F1 through F6 keystroke commands supported by 
MS-DOS are still in place in DR DOS: 

F1 copies and displays one character for the stored line. 

F2, when followed by another keyboard character, copies all the 
characters in the stored line up to the typed character. 

F3 copies all the remaining characters in the stored line to the command 
line. 

F4, when followed by another keyboard character, deletes all the 
remaining characters in the stored line up to the specified character. 

F5 copies the current edited line to the buffer as the last stored line. 

F6 adds a Ctrl-Z (end-of-file) marker. 

You can also use the Left and Right arrow keys to move back and forth 
on the line you are editing. The WordStar “diamond” control keys also 
are implemented (e.g., S to move one character to the left ,D to move one 
character to the right, A to move one word to the left, F to move one word 
to the right, and so on). Look on the bright side: This might be your chance 
to learn the WordStar commands! 


Using @filelist 


DR DOS has a new option that lets you manage groups of files more 
efficiently. Any command that manipulates files can use a list of files 
instead of an explicit file name or one that uses wildcards. You can 
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prepare the file list with any ASCII text editor, such as EDITOR, and can 
include both explicit and ambiguous file names. For example, you could 
create a file like this one: 


C:\AUTOEXEC.BAT 
C:\CONFIG.SYS 
D:\WP\*.DOC 
E:\COREL\DB*.CDR 


If you named this file FILES.LST, you could use a command such as 
the following to back up all the files in the listing that had changed since 
your last backup: 


XCOPY @FILES.LST L:\BAK /M 


You can quickly see what the @filelist capability does for you. Any 
time you want to carry out a function by using a set of file names, you 
can take care of it in one step. A single wildcard specification can’t 
encompass the file names shown in the preceding example. But the @ 
specification allows you to group files any way you want, and to build as 
many different groups as you need. 

“Wait!” you say. “I could write a batch file to explicitly copy all those 
files in one step.” It might look like this: 


XCOPY C:\AUTOEXEC.BAT L:\BAK /M 
XCOPY C:\CONFIG.SYS L:\BAK /M 
XCOPY D:\WP\*.DOC L:\BAK /M 
XCOPY E:\COREL\DB*.CDR L:\BAK /M 


The batch file would take only a little longer to write than the file list 
itself, and would do the same thing . . . or would it? 

The @filelist capability allows you to change the functions applied to 
the listing on the fly, just by typing a new command line. Suppose you 
now wanted to erase those files. You would simply type: 


ERASE @FILES.LST 
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Or, assuming they were all ASCII files (in our example, they aren’t), 
you could display the list with this command: 


TYPE @FILES.LST /P. 


Once you have defined a file listing that groups a set of files, you can 
perform any operation you can think of on that list, even with DOS 
commands that normally accept only a single file specification. What DR 
DOS does is set up its own internal loop that carries out the command you 
specify on the file listing until all the files have been processed. In that 
respect, it is much like the FOR...IN...DO loop used within batch files. 
Although you can also use FOR..IN..DO at the command line, the 
@filelist capability entails less typing time, and you don’t have to remem- 
ber the names of the files that you want to work with. 

Note that although you can include wildcards in your file list, you can’t 
use wildcards to activate the command. That means the following com- 
mand won’t work, even if you have several file lists called FILE 1.LST, 
FILE2.LST, FILE3.LST, and so on. 


ERASE @FILE?.LST 


DR DOS will look for a single file that meets an explicit file specification 
following the @ symbol, but it cannot look for several that meet a 
wildcard spec. 

It’s possible to get around this restriction, however, and I'll tell you 
how: You can use the FOR..IN..DO construction at the command line to 
substitute for the wildcard that @ won’t allow. To do this, you type the 
following command at the DOS prompt: 


FOR %a in (FILE?.LST) DO ERASE @%a 


Here, DR DOS will carry out the command after DO once for each 
file list that matches the wildcard specification. Each time it goes 
through the loop, DR DOS erases the files in the listing represented by 
the variable %a. 
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You might want to create a batch file that automates this process for 
you (call it MULTI.BAT): 


FOR %%a in (%2 %3 %4 %5 %6) DO %1 @%%a 


Note that you must insert double percent signs if you use FOR..IN..DO 
within a batch file. You would then type this command at the DOS 
prompt: MULTI [command file listing]. In the example we are using, the 
command would look like this: 


MULTI ERASE FILE?.LST 


When DOS carries out the batch file, it substitutes the command you 
want to use—in this case, ERASE for the first parameter, %1. It also 
substitutes the wildcard file listing that you specify for %2. Actually, you 
can type several wildcard specifications on the command line (up to five 
in this example); MULTI will process them all. 

If you’re a batch file veteran, this probably made a lot of sense to you. 
Adding a MULTI command that didn’t previously exist is a nice way to 
customize DR DOS. 

Note that if you left the @ sign out of the MULTI.BAT file, it would 
process multiple iterations of any MS-DOS or DR DOS command you 
type, for any set of five file specifications. However, it wouldn’t allow 
access to sets of file listings (which are legal only under DR DOS). 

If you don’t know batch files very well, don’t despair. You'll get an 
introduction to this valuable tool in Chapter 13. 


If you’ve been looking for more operating system flexibility, DR DOS 
gives you some powerful options and some brand-new commands to play 
with. 

Experienced users usually find a well-designed command set easier to 
work (though much more difficult to learn) than most GUIs. Many 
Windows users still want to keep a DOS window open at all times, so that 
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they can quickly access certain features without wading through all the 
Windows menus required to execute the same command. 

All forms of DOS divide commands into two categories: internal 
(resident) and external (transient). Internal commands are loaded into 
memory through COMMAND.COM. The internal commands deliver the 
functions that we use the most and that must be available at all times, even 
if the computer is running from a floppy disk: COPY, ERASE, DIR, CD, 
MD, RD, TYPE, and other essential commands. 

External commands are transient in the sense that they must be loaded 
into memory either the first time they are used (PRINT) or each time they 
are accessed (FORMAT). These commands are programs in their own 
right. The chief difference between DOS external commands and other 
utility programs that may perform the same functions is that the com- 
mands usually include a bit of code that fetches the current DOS version: 
They will balk at running under a version tha differs from the one they 
were written for. 

Many of DR DOS’s commands are exact duplicates of their counter- 
parts in MS-DOS. 

Internal Command Overview 

= DIR Has many new display and sorting options. 

= DELQ Queries before erasing files from your disk. 

m ERAQ Functions the same as DELQ. 

= HILOAD Loads an application into upper memory at startup 

i 

External Command Overview 


ms CURSOR Acommand that enables modifying the shape of the 
screen cursor and the rate at which it flashes. 


= EDITOR Asimple text editor, used for ASCII files. 
FDISK A hard disk partitioning and formating program. 


m= FILELINK Asimple communications program that can be used 
to exchange files between computers linked through their serial 
ports. 
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FIND Acommand that searches ASCII strings for text you specify. 


MEM Acommand that provides a listing information about 
your computer’s memory. 


PASSWORD A command that sets password protection for indi- 
vidual files or paths. 


SETUP The DR DOS program used to change your system 
configuration. 

SID A debugging program, similar to MS-DOS’s DEBUG 

SYS Acommand that copies DR DOS system files to a specified disk. 
TOUCH Acommand that changes the time and data stamp on 
files you specify. 

TREE Acommand that shows the directory and file structure of 
a disk. 


TYPE Acommand that shows the contents of an ASCII file on 
your screen. 


XCOPY Acommand that copies files. 


XDEL Acommand that deletes groups of files and subdirectories 
selectively. 


XDIR_ DR DOS’s extended directory listing. 


In addition to the new commands, DR DOS offers enhancements that 
you can use at the command line. Both MS-DOS and DR DOS, beginning 
with version 5.0, let you recall entire series of commands from a history 
buffer. With DR DOS, you need to enter a HISTORY= line in your 
CONFIG.SYS file to make this happen. 

One new DR DOs option lets you manipulate an ASCII file list, which 
may include both explicit and ambiguous file names. 
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Using ViewMAX 


his chapter will tell you what you need to know to use 

fF ViewMAX, which is Digital Research’s handy graphical shell 

for DR DOS. Duplicating some of the information in the 

separate ViewMAX user guide will be unavoidable, but in all cases I’ll 

expand on what DRI has to tell you with new background material and 
new tips on using ViewMAX. 

ViewMAX may or may not have been furnished with the version of 
DR DOS that you received. Not all the vendors who sell the operating 
system with their computers provide ViewMAX. If you don’t have it, and 
like what you see in this chapter, Digital Research will be happy to 
upgrade you to the full version at a nominal fee. 

The computer industry stands head and shoulders above most other 
technical fields in its choice of clear, simple terminology. The smallest 
piece of data is called a bit. A more satisfying, meaningful chunk is 
labeled a byte. Half a byte is called a nybble. And a software module 
used to insulate users from the nasty innards of an operating system is 
referred to as a shell. 


You use a shell every day, whether you know it or not. You really 
wouldn’t enjoy typing in the DOS calls that direct the operating system 
to do its stuff. Even programmers don’t like doing that. Instead, you 
present your commands to a special shell with a language of its own. The 
shell, in turn, translates your commands and forwards them to DOS. That 
shell is, of course, COMMAND.COM. And if you don’t believe it really 
is a true shell, you need look no farther than your CONFIG.SYS file, 
which may have a line in it along the lines of SHELL=C:\COM- 
MAND.COM. 

There are other shells that you can use with DOS. Windows itself is a 
type of shell, but it generally uses its own Program Manager as the 


COMMAND.COM A Type 


of Shell 


69 


70 


ViewMAX Is Digital 
Research’s Graphical 
Shell 


DR DOS Customizing Toolkit 


primary shell. (Look in your SYS.INI file, and you’ll see the line 
SHELL=PROGMAN.EXE). It manages the commands required to have 
Windows display file and program icons, load files, arrange windows, 
and do othr tasks. 

You might have guessed that if both DOS and Windows have files that 
tell them what the name of the current shell is, it must be permissible to 
substitute some other shell for COMMAND.COM or PROGMAN. That 
happens to be true. 4DOS, from J.P. Software, happens to be the best 
known alternate command processor for MS-DOS or DR DOS. There 
are others available from third parties. You can run Windows with another 
shell, too, including Command Post from Wilson Window Ware, or even 
the Windows Task Manager. 


DR DOS includes ViewMAX, a handy graphical shell that you may 
find useful. It is an icon-oriented interface you can use to load programs, 
explore your hard disk subdirectories, and do file management. You don’t 
need special applications to use ViewMAX (Windows works best with 
applications written for it). I like it because it is easy to use and, above 
all, very, very fast. 

ViewMAX is descended from Digital Research’s GEM Desktop, 
which is a graphical interface that came out about the same time as the 
early versions of Windows, and which originally competed with Win- 
dows. There are even special GEM applications, such as Ventura Pub- 
lisher and the original releases of Delrina’s PerFORM. Digital Research 
itself has some very nice GEM-based applications, headed by the flagship 
Artline (a vector-oriented drawing program.) 

As with versions of Windows through 2.11, GEM has been available 
in a run-time only version which can be loaded by the application that 
needs it as an interface. You didn’t need Windows to run early Windows 
applications. You could install the run-time version, which could be used 
to run the application (such as Hewlett-Packard’s Scanning Gallery, or 
ZSoft’s PC Paintbrush IV Plus), but couldn’t run any other applications. 
In effect, you might need three or four copies of the shell if you had three 
or four packages that used the run-time software. That was an intentional 
incentive to get you to upgrade to the full version of Windows. 
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If you have used Ventura Publisher, PerFORM, ScanXpress or other 
“stand alone” software that use GEM, you’ve gotten a good look at the 
interface. Any of these can also be run under the full GEM Desktop. 
Indeed, the complement of basic applications for GEM roughly parallels 
those provided for Windows. 

Unfortunately, the run-time/upgrade strategy didn’t work too well for 
Windows, and proved to be little incentive for users to buy the full GEM 
system, either. Today Windows is available only in the full version, and 
Digital Research is de-emphasizing GEM. ViewMAX is a vestigial 
remnant provided to one-up the DOS Shell included with MS-DOS 4.0 
and above. DR DOS users are fortunate, because ViewMAX is built on 
a much more powerful foundation than the DOS Shell, and has some nice 
features. 

I happen to like the GEM interface very much, probably because I have 
used Ventura Publisher for many hours each week for several years, and 
can carry out must functions without even thinking about them. Above 
all, 1 like the speed. 


Some of the speed is psychological. Pull-down menus, like those 
found in Windows, don’t appear until you move the pointer to the window 
header, and click on a mouse button. GEM/ViewMAX menus, in con- 
trast, drop down at you almost without bidding; as you move the pointer 
over the menu bar, the menu appears instantly with no further effort 
(ViewMAX can be set to provide conventional click-on menus if you find 
this annoying or scary.) 

Other functions are equally fast, and this perception has some basis in 
reality. For some reason, the GEM version of Ventura Publisher when 
run in full-screen mode under Windows, operates faster than the Windows 
version of Ventura Publisher, and Ventura run from the DOS prompt 
seems several times faster than either. If you’ve had any experience with 
Windows, you'll find ViewMAX’s speed a pleasant surprise. 
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ViewMAX Basics 


The DR DOS installation program will have installed ViewMAX for 
you already if you told it to. If you’ve changed your mind and now want 
ViewMAX, you can go back and run install again to add it to your hard 
disk. Since the ViewMAX files are located in the same directory as your 
other DR DOS files, you can start it by typing ViewMAX at the DOS 
prompt. The shell will be loaded, and you’ll see at least two windows on 
the screen. Icons represent your disk drives. 


File Qptions View Help VievtAx 


ORCHIO 
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Components of the ViewMAX screen, including slider, close box, 
title bars, menu bar, and icons. 
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The components of the ViewMAX screen are shown in Figure 5.1. It’s 
hard to imagine anyone with absolutely no exposure to graphical interfaces 
and mice these days, so I won’t spend a lot of time explaining what those 
little buttons are on the end of that bar-of-soap-shaped thing with a cord. 

However, Digital Research is in no danger of being on the receiving 
end of a “look-and-feel” lawsuit from Apple, Microsoft, Xerox, or any- 
body else. ViewMAX doesn’t look or feel like Windows, Mac System 7, 
or anything else beyond the unavoidable components in common with 
any windowing interface. You’ve got to have some sort of window, 
menus, and other entities, but DRI has made them distinctive enough to 
avoid the copy-cat label. Still, ViewMAX won’t be too difficult for you 
to learn. 


Along the top of your screen is a menu bar, which has the menu titles 
of the ViewMAX main menu. Each menu item has its first letter 
underlined, which means you can pull down that menu by holding down 
the Alt key and pressing that letter. That is, Alt-F will invoke the File 
menu. You can also press the keyboard shortcut key to select any of the 
available choices within the menu. You can type these in rapid succes- 
sion, and may find the technique to be faster than using a mouse, once 
you’ve memorized the key combinations. 

For example, holding down the Alt key and pressing F followed by N 
will bring up the Find dialog box. Alt F, X will exit from ViewMAX. 


Because of these keyboard shortcuts, ViewMAX can be used quite 
easily without any mouse at all. You can also use the cursor keys to move 
highlighting around within ViewMAX, so lack of a mouse won’t be a fatal 
handicap. (You'll know that ViewMAX isn’t configured for a mouse if 
you see no arrow-shaped cursor on your screen.) 

Each of the two or more windows on your screen will have a title bar 
listing the name of that window. A line below the title bar will present 
information for you from time to time. At the left end of the active title 
bar (it will be a darker color or tone), there is a close box. When you click 
the mouse cursor on this box, the window will close. (You can’t close the 
main windows which display the disk drive icons; you can only close one 
of the windows that is opened when you click on one of the icons). 
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At the right end of the title bar is a sizing box, which can be clicked on 
to change the window from a full-screen view to the smaller view. At the 
right edge of an active window is the scroll bar, with up and down arrows 
at the top and bottom. You can position the mouse cursor on one of these 
arrows and click to scroll your view within a window. 

You can also drag on the slider bar to see more of a window. If you 
don’t have a mouse, the PgUp and PgDn keys will accomplish the same 
thing. One interesting thing is that the size of the slider bar is proportion- 
ate to the amount of the window that is not in view. That is, if the slider 
is about half as large as the scroll bar, your current view represents about 
half the total window. If the slider is very small, the full window is very 
large. If the slider fills the scroll bar, you have the entire window and 
view and cannot scroll at all. 


ViewMAX uses only the left mouse button. You drag on an icon or 
menu choice by holding down the mouse button while you move the 
mouse. Dragging the from the upper left direction to the lower right 
direction on your screen mouse can produce a selection box, which Digital 
Research calls a rubber rectangle. All the items enclosed in the rectangle 
are selected when you release the mouse button. 

You can also select more than one item by holding down the shift key 
when you click on the second and subsequent items. To unselect items, 
you can shift-click on an item that is already highlighted, or click on any 
area of the screen not occupied by an icon or window component to 
unselect everything. 


When you start ViewMAX, you may see only two windows, which 
will be identical. Each will contain a row of icons representing each of 
the disk drives in your system, both the floppy drives as well as hard disk 
volumes. You may double click on any of the drives in either window to 
“open” that drive and see the files in its root directory. The top and bottom 
windows can be opened to view separate disk drives if you want, or to 
provide two views of the same drive. For example, you can view one 
subdirectory of a given drive in one window, while the second is used to 
look at the file names in a different subdirectory on the same drive. 
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You may also split either or both windows to provide a view of the 
subdirectory tree of the chosen drive. I’ll show you how to do this later. 
The Tree views also have their own scrolling controls so, in effect, you 
can have up to four windows displayed in ViewMAX at one time. 

Inside the drive windows, you’ll see folders, which represent sub- 
directories, and ugly rectangle icons, which represent programs or files, 
and icons with bent comers, which represent text files. 

You may double-click on a folder icon to open the window to that 
subdirectory’s contents, or double-click on an application to run a pro- 
gram. Unlike Windows, which has a single level for its “groups” you can 
easily use and create folders-within-folders, since ViewMAX’s icons 
parallel your hard disk’s hierarchical subdirectory structure. Each disk 
contains a New Folder icon that can be used to create a subdirectory (or 
folder) within the current one. You can copy files by dragging them to 
folders, and copy folders themselves to new locations. While ViewMAX 
doesn’t have a Mac-like Trash Can, you can remove files and folders by 
highlighting their icons and choosing the Delete command from the File 
menu. 


Customizing ViewMAX 


There are quite a few things you can do to customize ViewMAX the 
way you want it. The rest of this chapter will deal with tailoring 
ViewMAX to your preferences. I won’t deal with all the menus and 
functions of this shell. Instead, I’Il concentrate on what you can do to set 
up ViewMAX to work the way you want. 


One thing you'll want to do right away is to associate applications with 
specific document types so that when you double click on the document 
icon, the parent application will be launched instead, and then im- 
mediately load the document you clicked on. 

This works only with applications that allow you to specify a document 
on the command line that starts up the program. You need to tell 
ViewMAX how to do this first, through the Configure Application pro- 
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Configure Application 


Documents: 


application 


Configure Applications dialog box 


cedure. That’s a simple process that only has to be done once for a given 
application. The Configure Applications Menu is shown in Figure 5.2 To 
configure an application, just follow these steps: 


1. You must select the application, generally by clicking on its icon 
with the mouse, or by highlighting it using the keyboard cursor keys. The 
icon must belong to an executable file, that is, one that ends in .COM, 
.EXE, or .BAT. Files with an APP extension are also executable, but only 
by a GEM-based interface such as ViewMAX, or the GEM Desktop itself. 
VPPROF.APP, or Ventura Publisher, is an example of this type of file. 
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2. Choose Configure from the Options menu. The Configure Appli- Choose Configuration 


cation dialog box will appear on your screen. 


3. Next, enter the extensions which belong to the document types you Enter Extension 


want to associate with your application. For example, you might want to 
specify .DOC for Microsoft Word for DOS or .WKS for a spreadsheet 
program. Some applications can work with several different document 
types. ViewMAX lets you enter as many as eight document extensions. 
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You can’t associate the same extension with more than one application. Only One Application Per 


For example, if you happen to use both Display Write 4 and Word on the Extension 


same computer, since both applications use the .DOC extension, there is 
no way for ViewMAX to know which one you want when you click on a 
document. (It’s not smart enough to look at the file and try to figure out 
what type it is. Many applications can make a good guess as to file type, 
but ViewMAX isn’t one of them.) 

Don’t worry if you forget and associate an extension with more than 
one application. ViewMAX will use only the last application you indi- 
cated, and will load that one only. If you configured Display Write to use 
the .DOC extension, then set up Word to use the same extension, 
ViewMAX will “forget” about DisplayWrite. It keeps a common exten- 
sion table for all your applications, so associating a new application with 
an existing extension automatically overwrites the old setting. You may 
be dissappointed when you double-click on a Display Write .DOC file and 
find Word loading instead, but no harm should come to your file. Word 
will simply refuse to load it. 


4. If your application accepts command line parameters after the Enter Command Line 
document name, you can enter them as well in the Configure Application Parameters 


dialog box. 


5. You can select the icon you want to associate with the data files and Choose An Icon 


the application from the scrolling window. The selection of icons is 
limited, but you should be able to find one suitable from those provided. 


6. Choose Install (click on its button or press Alt-I) when you are Select Install When 
finished configuring your application. You can also Cancel the operation Finished 


if you change your mind. 
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Save Configuration 7. When you’re back at ViewMAX’s main screen, select Save Con- 
figuration from the Option menu to store your settings permanently. 
They’ll be loaded again automatically the next time you use ViewMAX. 


Changing Your There are other preferences available from the Options menu Prefer- 
Preferences ences item. The Options Menu is shown in Figure 5.3. Your choices are: 
Figure Options 


5.3 Lone icure Sa ae wl 


Piererences. 
Global password... 
Color schemes... 
Save  slbaiaibeciie 


TaskMAX oreter ences. 


fae DR ‘DOS ‘commands 


ViewMAX Options Menu 
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= Confirm Deletes 


If you mark the check box, then ViewMAX will ask you to confirm 
before removing a file from your disk. If the check box is not marked, it 
will go ahead and delete your file with no additional input required. If 
you want an extra measure of protection, go ahead and select Yes. 
Remember that DR DOS has an undelete command, so you may not need 
this, since it does slow down the file removal process considerably, 
particularly if you are deleting a large number of files with wildcard 
specifications. 

= Confirm Copies 


If you mark the check box, ViewMAX will display the Copy Fold- 
ers/Files dialog box when you begin a copy operation. | When you 
deselect the check box, the copy operation starts immediately. 


= Confirm overwrites 


This is another protection measure. Checking the box will cause 
ViewMAX to warn you before allowing you to copy or create a file that 
has the same name as an existing file. Since you cannot undelete a file 
that has been overwritten, any time you do write a file over an old one, 
the original file is lost forever. If the check box is unmarked you’ll speed 
up operations, but will put your files at risk. Make your selection based 
on how valuable your data is, or how likely you are to try and overwrite 
a file by accident. 


@ Save Configuration on Exit 


Marking the check box tells ViewMAX to store thé arrangment of icons 
and windows when you exit the shell. This configuration will be restored 
when you next load ViewMAX. Otherwise, you’ll need to remember to 
manually store any configuration you want to use as the default. Once 
you have an arrangment you like, unmark the check boxto make it 
semi-permanent. 


= Double-Click Speed 


This allows you to specify the relative speed at which you must 
double-click the mouse button. 
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a To Drop Down Menus 


Sets ViewMAX either for drop down menus or click-on menus, de- 
pending on your preference. 


= Sound Effects 


Choose On and ViewMAX will beep when you try to display a menu 
when a dialog box is on the screen. Off turns off this beep. 

When you have set your preferences, you can store them permanenty 
with the Option menu’s Save Preferences choice. 


There are several options you can use to tailor how ViewMAX will 
display its screens. You can use the View menu’s Text or Icons choices 
to specify how the shell will show disk drives and folders. If you select 
Text, you'll see a listing of the available drives and paths in text form. If 
you choose Icons, you’ll see the default folders and drives icons. 

No matter which mode you choose, you can select the order in which 
the text names or icons are displayed on your screen. The View menu has 
four options available, Name Order, Type Order, Size Order, and Date 
Order. 

Name Order lists files or icons alphabetically, using the name of the file. 

Type Order lists files or icons alphabetically, using the file extensions 
as the first sorting field, so in a typical folder, .APP files will be shown 
first, with .BAK and .BAT files next, .COM and .EXE files after that, and 
so forth. 

Size Order lists files or icons in order of the size of the file in bytes, 
with the largest files appearing first. Folders are grouped first, but are not 
sorted by the total size of the folders’ contents, so you can’t tell how much 
disk space a folder occupies by its relative position. 

Date Order shows files according to the date they were created or last 
modified. Most recently dated files are shown first. Note that you can 
easily change the date of a file with the TOUCH command, which was 
discussed earlier. If you generally want your files to appear in chrono- 
logical order, but have a file that you always want to be shown first in the 
listing, use TOUCH to change its date to some point in the future, so it 
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will always be more recent than the other files in the folder. Use the 
syntax: 


TOUCH filename.ext /D:mm-da-yy 


You can also specify the color schemes that ViewMAX will use to 
display its icons and components on a color monitor. Access this dialog 
box from the Options menu, under Color Schemes. You’ll find a list of 
choices, all with cute names (just like Windows). 


TaskMAX, which will be discussed later in this book, is a task 
switching program that can be used with ViewMAX. The Options menu 
includes a TaskMAX Preferences choice that will let you specify certain 
parameters that will customize your setup. 

The ViewMAX Controls TaskMAX? check box lets you determine 
whether you want to access TaskMAX by using a TaskMAX command 
in ViewMAX, or by the usual way (Ctrl-Esc). ViewMAX’s TaskMAX 
interface , shown in Figure 5.4, allows you to choose the task you want 
to switch to through a ViewMAX active task listing with slider and button 
control. The amount of swap space remaining is displayed, along with 
total hard disk storage available on your system. 

You may also specify how much of your available EMS memory you 
want to be used for TaskMAX applications. As much as 32 mb can be 
allotted, in 16K increments. ViewMAX provides a convenient slider to 
do this. For more information on TaskMAX, read Chapter XX. The other 
options for using TaskMAX from ViewMAX will be explored there. 


Summary 


This chapter introduced you to ViewMAX, Digital Research’s graph- 
ical shell for DR DOS. It is furnished with most versions of the operating 
system, although some OEMs may not choose to provide it in their 
package. 


Setting TaskMAX 
Preferences 
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Figure 
5.4 
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DR DOS's TaskMax interface. 


A shell is an interface that isolates the user from the nuts-and-bolts of 
an operating system, making the OS easier to use. COMMAND.COM 
and the Windows Program Manager are types of shells. 

ViewMAX is an icon-oriented interface you can use to load programs, 
explore your hard disk subdirectories, and do file management. You don’t 
need special applications to use ViewMAX. | like it because it is easy to 
use and, above all, very, very fast. 

ViewMAX is descended from Digital Research’s GEM Desktop, 
which is a graphical interface that came out about the same time as the 
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early versions of Windows, and which originally competed with Win- 
dows. If you have used Ventura Publisher, PerFORM, ScanXpress or 
other “stand alone” software that use GEM, you’ve gotten a good look at 
the interface. 

The DR DOS installation program will have installed ViewMAX for 
you already if you told it to. Start it by typeing ViewMAX at the DOS 
prompt. The shell will be loaded, and you’ll see two windows on the 
screen. Icons represent your disk drives. 

Along the top of your screen is a menu bar, which has the menu titles 
of the ViewMAX main menu. Each menu item has its first letter 
underlined, which means you can pull down that menu by holding down 
the Alt key and pressing that letter. 

Each of the two windows on your screen will have a title bar listing 
the name of that window. A line below the title bar will present informa- 
tion for you from time to time. At the left end of the active title bar, there 
is a close box. 

At the right end of the title bar is a sizing box, which can be clicked on 
to change the window from a full-screen view to the smaller view. At the 
tight edge of an active window is the scroll bar, with up and down arrows 
at the top and bottom. 

You drag on an icon or menu choice by holding down the mouse button 
while you move the mouse. Dragging the from the upper left direction 
to the lower right direction on your screen mouse can produce a selection 
box, which Digital Research calls a rubber rectangle. You can also select 
more than one item by holding down the shift key when you click on the 
second and subsequent items. 

You may double-click on a folder icon to open the window to that 
subdirectory’s contents, or double-click on an application to run a 
program. 

There are quite a few things you can do to customize ViewMAX the 
way you want it. You can associate applications with specific document 
types so that when you double click on the document icon, the parent 
application will be launched instead, and then immediately load the 
document you clicked on. 
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You can’t associate the same extension with more than one application. 
ViewMAX will use only the last application you indicated, and will load 
that one only. 

You can also tell ViewMAX to confirm deletions before removing 
files, confirm copies, and check before overwriting a file with another file 
having the same name. You can specify the double-click speed for your 
mouse, and whether ViewMAX will use drop-down or pull-down menus. 
You may set sound effects either on or off. 

ViewMAX can be told whether to list files in order of file name, 
extension, size, or date. 


6 


DR DOS and Hard Disks 


R DOS brings some valuable new capabilities that hard disk 

D users will appreciate. Hard disks cannot generally be re- 

moved from your system and locked up for safe-keeping. DR 
DOS lets you protect your files with passwords, to thwart accidental or 
intentional meddling by unauthorized persons. Hard disks become frag- 
mented after continual use. DR DOS lets you reorder the files on your 
disk to optimize speed and access. One thing more certain than death and 
taxes is that your hard disk will eventually fill up. DR DOS helps you 
here with a built in file compression program. DR DOS also provides a 
disk caching program that significantly speeds up your hard disk’s oper- 
ations. 

These are just four of DR DOS’s hard disk enhancements discussed in 
this chapter and the next one. In this introductory chapter, we’ll look at 
DR DOS’s Disk Optimizer and SuperStor compression software. Chap- 
ter 7 will discuss the security features offered by password protection. In 
Chapter 8, I’llexplain how to customize DR DOS’s disk caching software. 
But first, let’s get some perspective on where hard disks have been, and 
where they’re headed. 


More than almost anything else, hard disks are what makes desktop 
computing as we know it possible. Most of what we now do with 
computers wouldn’t be possible if nearly every system didn’t have at least 
a small hard disk attached. Indeed, if you look at the directions the 
industry is taking, it almost seems as if some manufacturers would like 
the floppy disk to go away. 

Steve Jobs, for example, introduced his NeXT computer with no floppy 
drives at all. If you wanted removable storage, you used optical disks or 
nothing. He’s since backed off from that radical stance. The first NEC 
Ultralite computer and a few similar laptops had no floppy disk drive 
built-in. You could attach an outboard floppy once back in your office, 


Hard Disks Make 
Desktop Computing 
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or elect to transfer files through the serial port. NEC Ultralites, too, now 
are furnished with floppy disk drives. 

If the hard disk has been unable to banish the floppy directly, in recent 
years the floppy disk has become a lot more hard disk-like. Ordinary 
3.5-inch disks can hold up to 2.88 megabytes of data. Others are on the 
market that can store 20 mb or more. I have a 44 Mb Bernoulli cartridge 
in my computer right now, but plan to upgrade to lomega’s new 90 Mb 
system in the near future. The 5 1/4-inch thin Mylar magnetic “cookie” 
inside looks a lot like a floppy disk. It spins around in a non-hermetically 
sealed environment like a floppy disk. However, its capacity and cost 
($100 per cartridge) is more in the hard disk territory. 

Some hard disks come in removeable cartridges, too, so you can take 
them from computer to computer. Some day, perhaps, the chief difference 
between what we think of as hard disks today and what we think of as 
floppies will be how difficult they are to get out of the computer. 


Actually, hard disks predate floppies by a number of years. Old-time 
hard disk drives for mainframe computers held about 20 Mb and were 
roughly the size and weight of a washing machine. They weren’t conve- 
nient for transporting software, and punch cards and tape had drawbacks 
of their own. So, IBM tucked an 8-inch floppy disk drive away in the 
innards of some of their big iron behemoths, giving technicians a conve- 
nient random access media that was transportable and could hold a 
megabyte or so of programs or data. 

When personal computers came around, few of us early hobbyists 
could afford even used washing-machine Winchesters, or had any way to 
connect them to our systems. We had the same bad feelings about paper 
storage media and magnetic tape that the mainframe folks did. I actually 
used a computer with an 8-inch floppy drive that could hold a megabyte 
of information for about three years at the turn of the last decade, and in 
those days of character-based applications, a megabyte was a lot of 
storage. 

It was a step backwards to get an IBM PC that could store only 160,000 
bytes on a floppy. I was relieved to step up to a genuine IBM PC-XT in 
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the mid-1980s, and astounded at how quickly an 85 ms hard disk drive 
could access information. 

Today, I use DR DOS with a 338 megabyte hard drive that would be 
five times faster than my original hard disk were I not using a disk caching 
program that makes it effectively ten times faster (or more) than my old 
IBM PC-XT’s hard disk. Some of DR DOS’s enhancements of benefit 
to hard disk users are as far beyond what you may be used to from your 
disk operating system as my 16 ms hard drive is from my old PC-XT 
model. 


Using DR DOS’s DISKOPT Program 


As hard disks are used a great deal, files tend to get scattered throughout 
the disk. It’s not just that associated files may be located a great distance 
from one another on your disk. Individual parts of one file may be spread 
over a large amount of hard disk real estate, so that your disk must move 
from track to track searching for all the bits and pieces you need to load 
the file into memory. In the worst case, your disk may go from the 
innermost track for one sector, then to the outermost for the next, and then 
back again. As you might guess, this can impact performance quite 
seriously. Even with a hard disk with an average track-to-track access 
time of 20 ms, that means you must wait an extra second each 50 times 
your hard disk must seek out a new track unnecessarily. Considering the 
hundreds of sectors in a file, that lost time can add up quite quickly. It 
also means extra wear-and-tear on your hard disk. , 


Disk fragmentation is possible at all only because of the way DOS 
stores files. A given sector includes a pointer telling the operating system 
where to find the next sector if it isn’t the next contiguous one on the disk. 
So, DOS has no problem locating all the sectors of a file, no matter how 
widely scattered they are —it just takes a great deal more time to do so. 

How does your hard disk get fragmented? When you write files to a 
fresh hard disk, DOS will select a set of sectors that are logically 
consecutive on the disk surface, starting with a single track and then 
moving to adjacent tracks as necessary. Note that the sectors aren’t 
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necessarily physically consecutive, since your disk’s interleave factor 
may have been set higher than 1:1. For example, if your interleave is set 
for 2:1, DOS may try to write a file to Sectors 1, 3, 5, 7, 9, 11, and so forth 
on a disk. When it reads them back, it will skip every other sector (as 
required by the 2:1 interleave) and access each of these logically contig- 
uous sectors in the most efficient manner. 


DOS uses the oldest sectors first, that is, those which haven’t been used 
the longest. Under that scheme, the operating system will use all the 
sectors on your hard disk at least once before trying to assign any that 
have already been used, but are now free because the files they were 
allocated to have been erased. 

This scheme helps insure that sectors which belonged to recently 
erased files won’t be immediately assigned to a new file. Freed-up sectors 
are allowed to “age” awhile, which makes it possible to unerase files for 
a period of time. DOS doesn’t actually erase the information the files 
contain; it removes the first character from the file name in the file 
allocation table (FAT), and returns the sectors involved to the available 
pool (putting them at the end of the line, as I said.) 

Eventually, all the sectors on a hard disk will have been used once, so 
DOS goes back and starts reassigning the oldest freed-up sectors next. 
However, it’s unlikely that the next set of sectors to be used will be exactly 
as long as the file which now needs to be written. 


If the file happens to be shorter, DOS will use some of the contiguous 
sectors, and leave a smaller “hole” in the available pool. If the new file 
is longer, DOS will use up the contiguous sectors and then jump to the 
next set to write the remaining sectors. Often, it will need to use a third 
or fourth set of sectors to write all of a file. Invariably, the last set used 
will have a few extra sectors, leaving another small hole. 

As more and more files are written and erased, this mismatch of file sizes 
ends up creating a maze of small groups of sectors scattered all over your 
disk. Before long, nearly every file will require four or five, or many more 
disk extents, and your hard disk starts working overtime retrieving them. 

There are two ways to relieve this problem. You can copy every file 
on your hard disk to another hard disk or a set of files, using a file-by-file 
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copy command such as COPY, XCOPY, or MOVE. You may then erase 
your hard disk and copy the files back. They’ll automatically be placed 
in contiguous sectors on your disk. As you might guess, this procedure 
can take a long time. 


Disk optimizers have been around for a long time. They essentially 
perform the same task, but do it within the confines of a single hard disk. 
That is, they copy each of the sectors of a given file to an unused portion 
of your disk, then write those sectors back in another section, using 
consecutive sectors. 

If your disk is very full, this process can take awhile, since the 
optimizer can work with only a small number of sectors at one time. For 
safety reasons, a given file is not erased from its temporary holding 
location until it has been properly written to its new site. That way, if the 
optimization process is interrupted no files will be lost. The only bad 
thing that happens after an interruption is that your disk isn’t as optimally 
reorganized as it could have been. 


DR DOS’s Disk Optimizer is easy to use, and does the job, even if it 
is less flexible than some of the optimizers sold by third parties, such as 
the Norton SpeedDisk program. Before you start it, you should keep 
several things in mind: 

Since you'll be rewriting every file on your disk, you won’t want any other 
program to write to that disk during the process. Therefore, DISKOPT 
should be the only program running at that time. To be on the safe side, you 
should exit from Windows or unload Desqview. If you have a memory 
resident program (a TSR or “pop-up”) that may write to the disk, don’t use 
it during optimizing. If you’re not sure, you may want to unload the program, 
or disable it in your CONFIG.SYS and AUTOEXEC.BAT files through 
REMarks, and then re-boot. 


DISKOPT will not move system files, which can include files written 
to your disk by copy protected programs. That’s generally a good idea. 
However, you may have set the system attribute of some files yourself, 
in order to hide them or protect them from accidental erasure. For 
example, I have a large-screen monitor that uses special drivers, and 
always looks for a certain configuration file in the root directory of one 
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hard disk when the monitor is activated. I like to keep my root directories 
clean of extraneous programs, so I set the system and hidden attributes of 
this configuration file. The driver can find the file just fine, and I don’t 
have to see it or worry about accidentally erasing it when I remove other, 
more temporary files from the root directory of that drive using wildcard 
commands. 

Other programs create system-type files that can be moved safely 
during the optimization process. You just need to remember to change 
their attributes and then change them back after your disk has been 
reorganized. 


You might want to run CHKDSK with the /F switch before optimizing 
a disk. I experiment with software and hardware quite a bit, and often 
manage to lock up my system for one reason or another. Over the course 
of a month, it’s almost guaranteed that I’ll reboot while programs are 
running often enough to create quite a collection of lost chains of clusters 
on my hard disks. These won’t interfere with DISKOPT, of course, but 
it makes little sense to include misallocated sectors among those you 
reorganize. When you do finally run CHKDSK, you’ll create some 
instant holes in your otherwise nicely defragmented hard disk. 


Digital Research recommends backing up your disk before optimizing 
it. Indeed, they recommend backing up your hard disk before doing 
almost anything that might somehow destroy your disk and data if you 
goof it up in some unlikely way. However, disk optimizing is very safe, 
and a backup is probably a needless waste of your time. DRI just wants 
to protect itself from phone calls from idiots who ignore all the other 
recommendations and manage to do some harm to their hard disk. 

You should already be backing up your disk and its files on a regular 
schedule, anyway. If you’ve done that, you don’t really need to do a 
backup before running DISKOPT. However, to protect myself legally, I 
must add that I recommend skipping the backup only if you adhere closely 
to the other recommendations (e.g. don’t try to optimize while you’re 
copying files to and from the disk under another Desqview window), and 
you’ re not one of those idiots I mentioned earlier. 
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When you load DISKOPT, you'll see a screen like the one shown in 
Figure 6.1. 


The menu bar at the top provides three choices: Optimize, Directory, Menu Offers Three 
and Options. The graphic display below represents the sectors of your Choices 
hard disk. Any X’s show where unmovable sectors are generally those 
that contain system or hidden files, but can also be bad sectors that the 
operating system has locked out. The other marked sectors are those that 
contain files. On a typical disk, there will be many blanks representing 
files that have been deleted, and their sectors not yet allocated to new files. 


Figure 
6.1 


Altex Exit 
DR DOS’s DISKOPT program 
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The Optimize menu has just two choices. You can choose to go ahead 
and optimize the disk, or you can exit. You can also exit by typing Alt-X 
from the main screen. Before you optimize, you may want to check out 
the options on the other two menus. 


The Directory menu lets you choose whether to sort files by name, 
date, or cluster. You can place the files on your disk in order of any of 
those three parameters. 


The Options menu lets you specify whether the program should read 
back each file after writing it to verify that the sectors have been written 
properly, or whether to rely on the DOS verify feature. DR DOS’s verify 
method provides an extra, modest measure of protection against lost files. 
This can be important since you are, in effect, rewriting every single file 
on a given hard disk. 

When the optimization process begins, the program first reports OP- 
TIMIZING DIRECTORY STRUCTURE and then OPTIMIZATION IN 
PROGRESS. The procedure may take 10 to 20 minutes or more, depend- 
ing on the size of your hard disk. As I noted, you can press Escape any 
time to interrupt the process. None of your optimized or unoptimized 
files will be harmed. 


You can use the DR DOS Disk Optimization program to check on the 
fragmentation of your hard disk just by activating it and looking for the 
number of “holes.” That’s a crude way. There are other third-party 
utilities that will let you measure fragmentation more exactly. 

However, the simplest thing to do is just run the optimization program 
at regular intervals. For most of us, every two or three months is fine. I 
tend to keep all my program files and other files that are infrequently 
updated on particular logical disks, and all my data files on other disks. 
I usually need to defragment only the data disks from time to time, as the 
others are rarely, if ever, written to. 
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File Compression Made Small 


Parkinson must have been thinking of hard disks when he created his 
famous Law. No matter how large your hard disk is, the available files 
will invariably expand to fill it up, usually within six months. My own 
computer has a 338 megabyte hard disk, and the only reason I am able to 
live within that limitation is that I also have a 44 megabyte Bernoulli Box 
“window” into which I can plug an endless series of removable cartridges. 
In effect, I can have 382 megabytes of data on-line at any one time, but 
can substitute any 44 Mb out of an additional 880 megabytes in a few 
seconds, just by retrieving the right Bernoulli cartridge when I need it. I 
have a great many image files, and some of my Ventura Publisher 
publications can amount to six megabytes or so. I probably need more 
hard disk space than you do. 


But whether your computer has a 40 Mb hard disk or a 660 Mb monster, 
sooner or later you’ll run out of space. DR DOS includes a compression 
utility, SuperStor, that can help you postpone the inevitable. When you 
consider that you may be gaining, in effect, a “free” 40, 60, or 80 megabyte 
hard disk simply by squeezing your existing files smaller, SuperStor may 
seem like an irrestible bargain. However, we rarely get something for 
nothing, and even the best file compression utilities involve some 
tradeoffs that you should know about. This section will explain how file 
compression programs work, and why they may not help you at all with 
some of the files that you use most. 


Making Your Hard Disk Go Farther 


Actually, you may find a bit more than you wanted to know about this 
topic in the following section, but file compression is an important 
technology, so I want to explain it in some detail. I’ve simplified the topic 
considerably: you won’t find any discussions of discrete cosine transfor- 
mation as it applies to image compression, since | don’t understand the 
math myself. However, you may have more detail than you need for 
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everyday use. If you’ re curious or willing to follow a detailed explanation, 
tead on. This information will help you use SpeedStor intelligently. 


One way to fit more files on your hard disk is to use some sort of 
compression scheme. Many image editing packages offer the option of 
compressing files automatically when they are stored, usually using an 
industry standard algorithm. The images are automatically decompressed 
when they are reloaded. You may save as much as 50% of the disk space 
that would have beén required. The only penalty is the increased time 
required to store and retrieve compressed files. Also, you may find that 
some packages don’t read files that have been compressed by other 
software. In such cases, you should remember to save the original image 
in uncompressed format. 


There are other programs that can be used to compress files that can’t 
be automatically squeezed by an application program. Back-up pro- 
grams like Fastback II automatically compress files as they are transferred 
to the backup media. The shareware program PKZIP is one of the most 
widely known utilities of this sort. You can not only use it to compress 
files, but you can collect a number of related files together in a single 
archive. This can be an especially effective method for storing many 
small files, since DR DOS has a minimum amount of disk space that is 
set aside for even the smallest files. It may be possible to archive 20 or 
30 tiny files into the disk space formerly occupied by only one or two of 
them. 

There are limitations with either file compression option. As I noted, 
some programs use compression schemes that make their files unreadable 
by other ordinarily compatible programs. Once a file has been squeezed 
into a PKZIP archive, you can’t ordinarily read it or use it until you 
uncompress it again. In addition, you must remember to compress your 
files, and take the time to do it. 


SpeedStor’s strength is that it is nearly transparent. DR DOS’s instal- 
lation program will install it for you so that SpeedStor will be activated 
every time you turn your computer on. You can define any or all of your 
hard disk volumes, or just parts of them as SpeedStor volumes. You 
access each of these by drive letters, just as you did before. If you elect 
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to set aside all of a given hard disk for file compression, you’ll even access 
that disk by the same drive letter that you did before. The most noticable 
difference will be that you'll suddenly have a lot more apparent disk 
storage space available. If you’re very observant, you may notice that it 
takes a little longer to load or save files. That’s because SpeedStor is 
automatically decompressing and compression them as you work. 

Some of the gains are illusory. That’s because certain files (for some 
people, that may be most of your files) may not be very compressible. To 
understand why, we need to look at how file compression works. 


When a computer is working with a program, a data file, or a 
bit-mapped image, it stores a binary number representing each piece of 
program code, data, or part of the bit map in a separate memory location. 
In the case of programs, the numbers stand for instructions for the 
microprocessor, memory locations, or text strings. In data files, the 
numbers represent a mixture of control codes, text, and formatting infor- 
mation. In an image file, numbers represent values in the bit map and 
other information. 

For example, if the computer encountered the two binary numbers 
10110100 and 00001001 in a machine language program, it would 
interpret them to mean that it should load a value of 9 decimal, or 1001 
in binary, into a special memory location on the microprocessor, the 
register AH. 

The same two numbers in the middle of a 256-gray scale bit map would 
mean something quite different. The 10110100, which is 180 in decimal, 
might represent a fairly dark gray pixel (since it has a value of 180 on a 
scale of 0 to 255). The 00001001, on the other hand would represent a 
very light, almost white, tone. 

Such divergent values might be common in a computer program, but 
rare in something like a scanned image. Therefore, different types of 
compression methods are usually used for programs and data than for 
image files. 
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Data Compression vs. Image 
Compression 


Single Bits Not Essential 
In Image Files 


All data compression schemes operate by replacing individual streams 
of bits with shorter streams that convey the same information. When 
squeezing a program, the compression/decompression process cannot 
lose a single bit of information. Otherwise, the data or program becomes 
corrupted and no longer useful for its intended purpose. Data files are 
also somewhat critical, although it’s sometimes possible to drop a bit here 
and there and still retain all or nearly all of the data in the file. Still, only 
the most conservative, so-called lossless compression schemes can be 
used for these files. 


Single bits are rarely so important in image files. An 8 x 10-inch image 
scanned at 300 dots per inch in binary, black-and-white mode contains 
7.2 million individual bits. If some of the black pixels are displayed or 
printed as white, or vice versa, you may not even be able to detect the 
difference visually, as long as they aren’t clumped together to produce a 
larger white or black spot on the image. Such an image probably contains 
large spaces of the same value, as when black line art is drawn on a white 
background. Most of the file consists of binary Os interrupted by a few 
strings of 1s here and there. 

If a portion of a given line of the image looks like this: 


000000000000001110000000000000000111111000000000000 
000 000000001111111111111111 


Why would you want to use up nine whole bytes to store the information 
about those 72 consecutive pixels? A simple way to convey the same data 
would be with a string of numbers like this, which takes up only 4.5 bytes: 


001110000011010000000110001100010000 


If you divide that string into sections of six bits each and then translate 
the binary numbers into decimal, you get the following series 14, 3, 16, 
6, 24, 16. That happens to represent the length of each string of consecu- 
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tive bits of the same value in the original number above. That is, the line 
begins with 14 white pixels, followed by 3 black pixels, then 16 white 
pixels, 6 black, 24 white, and 16 black. What I’ve done here is allocate a 
tun of six bits to store a value that represents the number of pixels in a 
row for either black or white. 

Since there are only two possible states for each pixel, we don’t need 
to convey any information about what type they are, just the length of the 
tun of one type before we need to switch over to the other; that is, only 
the transition points need to be conveyed. Each group of six bits conveys 
a number from 0 to 63, so we can represent runs of up to 64 individual 
pixels in either black or white. 

As noted above, in 6-bit binary chunks that second string of Os and 1s 
translates into 14, 3, 16, 6, 24, and 16. Runs longer than 64, if they occur, 
can be designated by using two or more sets of 6 bits. The success of my 
simplified scheme hinges on most of these runs being at least 6 bits and 
less than 64 bits long on average. Runs of fewer than 6 bits can be more 
efficiently represented by the unencoded binary string, naturally, of 5 or 
fewer bits. Runs of longer than 64 bits require 12 bits to represent. 

You can see that I’ve compressed the size of this sample line by 50% 
without losing any information at all. Actual compression algorithms, 
while considerably more sophisticated, are based on the same principle. 


Compression Methods 


There are several ways to compress the numbers used to represent 
programs, data, and images. One method is called Huffman encoding, in 
which the most frequently occurring numbers are represented by rela- 
tively short codes. Overall, if binary numbers, such as 11111111, which 
require the full 8 bits of a byte, occur frequently enough, they will be 
represented by much shorter binary numbers. The most efficient Huff- 
man encoding schemes prepare a special frequency table for each file 
being processed, assigning the shortest codes to the numbers that occur 
most often. The list below in Table 6.1 shows how part of such a table 
might look. 
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Original number Code 
11101110 000 
10010111 001 
11011001 010 
11101111 o11 
01110111 100 
00111011 110 
10000111 111 


( 


In this example, the seven most common values, which would require 
53 bits to store unencoded, can be represented by only 21 bits. That’s a 
saving of about 60%. With text files, compression can be impressive, 
because certain characters —e, t, a, 0, i, and n, for example — occur much 
more frequently than others in our language. Images are less susceptible 
to compression using unadorned Huffman encoding. However, it can be 
combined with other methods that reduce images to a series of numbers 
which can themselves be further shortened using the Huffman method. 


Lempel-Ziv (LZ) or Lempel-Ziv-Welch (LZW) compression replaces 
frequently used strings of numbers with fixed-length codes. This system 
uses statistical analysis to determine what sets of numbers appear most 
often. 

What does all this mean to you as a DR DOS and SuperStor user? You 
may find that some types of files, particularly TIF and PCX files, as well 
as .EXE and .COM files, may already have been compressed, or are 
already stored in a very compact form. SuperStor can’t perform magic; 
there’s no way of squeezing out extra space that just isn’t there. If most 
of your files fall into these categories, you won’t gain much extra disk 
space with SuperStor. 

When I was writing this book, I installed DR DOS on my backup 
386SX system. which is equiped with a 160 Mb hard disk drive. It was 
loaded with .EXE and .COM files, and had quite a few image files. I 
averaged about a 1.31 to 1 compression ratio with that disk, a saving of 
less than a third. In other words, my 160 Mb hard disk became a 200 Mb 
drive through file compression. 
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Conversely, some other types of files are eminently crunchable. ASCII ASCII, EPS, PostScript 
text files are particularly so. PostScript files and Encapsulated PostScript Files Compressible 
(EPS) clip art consist primarily of PostScript instructions in ASCII form, 
and are themselves very suitable for compression. You might wind up 
with compression ratios of 2 to 1 or even 3 to 1 if you have many such 
files. An 80 Mb hard disk could store as much as a 240 Mb drive under 
such conditions. 


Which Files Should | Compress? 


SuperStor allows you to set your system up in such a way that you need 
compress only the files that can benefit from squeezing, and without 
requiring a lot of work and thought on your part. You can easily experi- 
ment just by copying files into a SuperStor partition, and using XDIR to 
see how much they were compressed. As I noted, you’ll find that some 
files will compress more than others. Those are the ones you'll want to 
keep in a SuperStor partition. Here are some other guidelines: 


= Don’t compress files that are accessed frequently, especially if 
their compression is modest. If you run Windows all day long, it’s 
probably not a good idea to load Windows into a SuperStor 
partition. Each time your computer accesses a file in the com- 
pressed area, SuperStor has to uncompress it. That takes a little 
extra time. The performance penalty might not be important with 
a program you run only occaisonally, but can quickly mount up for 
applications and data files that you work with constantly, or on a 
regular basis. 


= Don’tcompress temporary or swap files. These include temporary 
files that your software may use as a scratch pad or as virtual 
memory. For example, some programs allow you to specify a disk 
drive or directory to use as temporary storage if you run out of 
memory. Others use disk space to swap out portions of memory. 
Windows 3 is one such package (you can use either a temporary 
or permanent swap file with Windows.) 
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Don’t specify a SuperStor volume for these temporary or swap files. 
There are two good reasons for that. First, when hard disk space is used 
in this manner, it is generally as a replacement for silicon memory, or 
RAM. Performance always suffers when a slower hard disk substitutes 
for speedy RAM. Because of the compression and decompression in- 
volved, SuperStor disks are even slower than your regular hard disk 
volumes. 

Second, by their, very nature, temporary and swap files are transient 
residents of your disk. Your application will usually erase them if you 
exit gracefully (that is, without rebooting your computer). So, you really 
aren’t saving any hard disk space at all. You might be able to store a larger 
swap file in a SuperStor volume, but your long term savings are nil. 


= Don’t compress files that will be accessed rarely, or never. If you 
don’t use a file with at least some regularity, it probably doesn’t 
belong on your hard disk. You'd be better off storing it on a floppy 
and retrieving it on one of those rare occaisions when you do need 
it. Think of this as the ultimate file compression technique: instead 
of compressing a 400K file down to 200K, you can reduce its claim 
on your hard disk real estate to virtually nothing by moving it to 
other media. 


Using SuperStor 


SuperStor couldn’t be easier to install. The DR DOS Install program 
will do it for you when you first load DR DOS on your hard disk. After 
that, you can use Setup to do the same thing. Either method will place a 
line like this one in your CONFIG.SYS file: 


DEVICE=C:\SSTORDRV.SYS 


That will load the device driver that recognizes the SuperStor partitions 
that you’ll set up, using the SSTORE.EXE utility. You can also add the 
line to CONFIG.SYS yourself; there are no optional parameters to worry 
about. Once the driver has been added, you’ll need to reboot your 
computer for it to be installed. 
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Next, you’II want to make sure your disks you want to use for SuperStor 
are suitable. The main things you need to think about are: 


@ You don’t want your disks to contain any hidden or system files 
other than the DR DOS files on Drive C: Copy protected software 
sometimes places these files on your disks. Remove them by 
de-installing the copy protected software. You can safely reload 
it after SuperStor has prepared your disk. Otherwise it is possible 
that SuperStor might damage the hidden file, although it’s more 
likely that the file will remain intact but will prevent SuperStor 
from using all of the disk it could. And since the disk drive letters 
assignments may change, your hidden file may no longer reside 
where the copy protected software expects to find it. Other pro- 
grams, including 4DOS, may hide files (such as DESCRIPT.ION) 
on your disk. 


= Delete any Windows permanent swap files. These are another type 
of hidden file that can be installed on your disk. SuperStor won’t 
be able to use this area, so you should remove it. 


m= Use CHKDSK with the /F switch to look for an fix any unlinked 
clusters now. 


m@ Make sure the hard disk volume you’ll be converting to SuperStor 
has at least 1 Mb of free space. The utility won’t work with smaller 
amounts of space. 


@ Don’t run the SuperStor setup program from within Windows, 
Desqview, or similar environments that maintain control over your 
hard disk. 


When you’re sure you want to proceed, you can convert existing hard 
disk space to a SuperStor volume by running the SSTOR.EXE program 
at the DR DOS command prompt. Type SSTOR, and you’ll see a menu 
with the following options 
Prepare To format and initialize a compressed fixed partition 
Statistics To display statistics about SuperStor drives 
Help To display online help about a selected item 
Exit To return to the DR DOS prompt 
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The utility will also show a box listing all your available fixed disks, 
any SuperStor partitions that have been created, and whether they are 
active or not. 


SuperStor can convert a hard disk volume that is empty, or one that 
contains files. If the disk has no files, the process can be completed very 
quickly. If the disk does contain files, SuperStor will convert each of them 
individually, and the compression step may take awhile. If you have more 
than one hard disk Volume (say Drive C: and Drive D:), you’ll need to 
convert each of them one at a time. 

You may assign all of a hard disk volume to SuperStor, or leave some 
of it free to store files in uncompressed format. What SuperStor does 
when you allocate space on a hard disk is create a very large file, which 
fills up the number of megabytes that you specify. SuperStor will then 
treat this file as an individual disk drive. You may store files in this logical 
drive, retrieve them, or erase them. 

For example, assume you have two hard disk volumes, Drive C: and 
Drive D: , which each happen to have a capacity of 40 megabytes. You 
want to assign 30 Mb of Drive D to SuperStor. The utility will place a 30 
Mb file on your disk, leaving the remaining 10 Mb free on Drive D: When 
you type DIR D:, you’ll see any of the uncompressed files you’ve put in 
the unallocated 10 Mb, as well as the SuperStor archive, which will have 
a name like SSTOR1.PAR. 


The SuperStor partition can then be addressed as Drive E, using all the 
usual DOS commands. The chief difference will be that the capacity 
reported by DIR will be much more than 30 Mb, suchas 60 Mb. The 
XDIR command can be used to see how much actual space is being used 
by any files you place into this partition. 

If you allocate all of a given hard disk to the SuperStor partition, it will 
retain the same drive letter as before. That is, if you choose to convert all 
of Drive D to SuperStor, you will still access it as Drive D. Note that if 
you have some hidden files you don’t know about on the drive, SuperStor 
will use the remaining space, leave the hidden files alone, and assign a 
new drive letter to the partition you’ve created. 
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In most cases, it’s more convenient to convert all of a particular drive 
to SuperStor format. There are several cases in which the reverse is true. 


If you have only one or two hard disks volumes and want to have 
some uncompressed storage space (either because you won’t gain 
anything, or because a program, like Windows, requires un- 
compressed space for a swap file or other storage), convert only 
part of the disk to SuperStor format. 


m= It’ssimpler to keep part of your bootable Drive C as uncompressed 
storage. That’s because DR DOS cannot read a SuperStor drive 
until it has loaded the SSTORDRV.SYS device driver from CON- 
FIG.SYS. Therefore, CONFIG.SYS itself must be located in an 
uncompressed partition. 


SuperStor ordinarily handles this by automatically leaving a little 
uncompressed space for the configuration file DOS uses whenever you 
set up Drive C: as a SuperStor partition. DR DOS will look for this special 
file, called DCONFIG.SYS file, load the SuperStor driver, and then chain 
to the CONFIG.SYS file stored in your compressed volume. That file 
contains the rest of your configuration commands. 


Ordinarily, you’ll never need to edit DCONFIG.SYS. But you should 
know about it if you want to load some other drivers before 
SSTORDRV.SYS. In that case, you must edit DCONFIG.SYS; by the 
time DR DOS begins processing CONFIG.SYS, SSTORDRV.SYS has 
already been loaded. 

To prepare a SuperStor partition, select Prepare from the menu, and, 
if you have more than one hard disk volume, choose a drive letter. 
SuperStor will ask you if you want to convert the entire drive, or leave 
some of it for uncompressed files. When you tell the utility to proceed, 
it will initialize the partition and format it. SuperStor allocates its parti- 
tions using 512 byte sectors. DOS, in contrast, uses space in multiple 
sector units called clusters, which can range from 2048 to 4096 bytes. 
Smaller files (those less than 2048 to 4096 bytes) will be stored more 
efficiently, since there will be less empty space, on average, that the file 
doesn’t require. 


Special CONFIG.SYS 
Considerations 
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SuperStor will let you define up to 8 different partitions, each 512 Mb 
or smaller. 


Once you have prepared a new partition, you can exit the SuperStor 
utility. The SuperStor disk can’t be accessed until you reboot the com- 
puter. You can do this automatically when you exit SSTOR.EXE if you 
wish. As the system reloads, it will mount, or attach your new SuperStor 
partition. 

You use the new disk just as you did before. The only difference is 
that each time you write to the SuperStor partition, the data will be 
compressed, and each time you read from the disk, the file will be 
automatically decompressed. 


You can use the SSTOR.EXE utility to view statistics on each Super- 
Stor partition in your system. It will tell you two things: the number of 
“SuperStor” bytes, as well as the actual bytes used and available. SSTOR 
bytes represent how many bytes the files originally consumed in un- 
compressed format. So, this figure can vary, depending on how much 
compression is achieved. 

For example, the SSTOR Total figure is the estimated size of your 
SuperStor partition. It will initially be two or three times the physical size 
of your drive —that is, 80 to 120 Mb for a 40 Mb drive. This figure is 
calculated by using the compression ratio of the files already stored on 
the drive. SuperStor is telling you what the total capacity of the drive 
would be if all the files you copy to it are compressed at the same rate as 
those already on it. 


If you copy files that are not as compressible, this total figure will 
shrink. As files that are more compressible are stored on the drive, the 
effective capacity will increase. When the disk is finally full, you can see 
the actual amount of uncompressed files that the volume will hold. If 
you’re lucky (or smart), the figure will be somewhere between 1.8 to 3:1 
or higher. 

SSTOR will show you the SSTOR bytes used, number free, actual total 
uncompressed bytes the drive can hold, actual bytes used, and actual 
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amount of disk space free. The total compression ratio for all the files 
currently stored on the disk is also calculated. 


Personally, I find using a hard disk with an estimated capacity that can 
vary from day to day a little unnerving. You never really know how much 
space you have left in a SuperStor partition until you copy the files you want 
into it. I’ve had several occaisions in which I thought I had 20 Mb left in a 
volume, tried to copy 18 Mb of TIFF files that didn’t compress very well, 
and found the hard disk had filled before I had copied half of them. 

However, that uncertainty and the slight performance penalty are about 
the only drawbacks to using SuperStor. Keep in mind that if you use 
SuperStor with PC-Kwik cache, you'll quickly regain the performance 
loss from SuperStor. So, if you can’t afford a bigger hard disk, or want 
to squeeze all the space out of the one you have, this is the way to go. You 
don’t need to change the way you work, or even think about SuperStor 
once you've partitioned your hard disks. This is one feature that should 
have been included in DOS all along — and now it has been. 


Summary 


DR DOS brings some valuable new capabilities that hard disk users 
will appreciate. DR DOS lets you protect your files with passwords, to 
thwart accidental or intentional meddling. DR DOS lets you reorder and 
reorganize the files on your disk to optimize speed and access. DR DOS 
also provides a disk caching program that significantly speeds up your 
hard disk’s operations. } 

More than almost anything else, hard disks are what makes desktop 
computing as we know it possible. Most of what we now do with 
computers wouldn’t be possible if nearly every system didn’t have at least 
asmall hard disk attached. Indeed, some computers have been introduced 
with no floppy disk at all, but few have been offered without at least the 
option of adding a hard disk as a basic primary storage device. 

DR DOS also supplies DISKOPT, a disk optimizing program that 
teorganizes the files on your disk so that all of a file’s sectors are located 
in consecutive sectors which can be efficiently read. Optimization re- 
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duces the fragmentation that can occur when disk files are written to a 
large group of small holes that are scattered all over a disk. 

Disk fragmentation is possible at all only because of the way DOS 
stores files. A given sector includes a pointer telling the operating system 
where to find the next sector if it isn’t the next contiguous one on the disk. 
So, DOS has no problem locating all the sectors of a file, no matter how 
widely scattered they are —it just takes a great deal more time to do so. 

DR DOS’s Disk Optimizer is easy to use, and does the job, even if it 
is less flexible than some of the optimizers sold by third parties, such as 
the Norton SpeedDisk program. It’s a simple matter to run the optimi- 
zation program at regular intervals. For most of us, every two or three 
months is fine. I tend to keep all my program files and other files that 
are infrequently updated on particular logical disks, and all my data files 
on other disks. I usually need to defragment only the data disks from time 
to time, as the others are rarely, if ever, written to. 

SuperStor is a file compression utility that can double or triple the 
effective size of your hard disk, as long as you use it to store files that are 
compressible. Image files, such as TIF and PCX files, as well as execut- 
able files with EXE or .COM extensions may not be very compressible. 
However, ASCII text files, PostScript files, and Encapsulated PostScript 
clip art can be crunched down by factors of 2 :1 to 8:1 or more. 

SuperStor will convert all or part of your hard disk to a new partition. 
When you write files to this disk, they will be automatically compressed. 
As you read files from the SuperStor disk, they will be decompressed. 
Other than that, you use the disk drive as you did before, usually by 
referring to the same drive letter. The chief drawback is that disk 
performance is slowed by the need to compress and decompress files 
stored in these partitions. 
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R DOS has some nice security features that you'll appreciate. 
D By some happy coincidence, SuperStor happens to make them 


work even better than Digital Research may have intended. 

You see, DR DOS includes the ability to define passwords before you 
can access files or subdirectories. You may even include a password that 
must be typed in as the computer boots before you’ll be given access to 
the DR DOS prompt. Since that password procedure is built into CON- 
FIG.SYS, it cannot be bypassed by a user who boots from your hard disk. 
There is no way to get around CONFIG.SYS, or to abort it. Once you’ve 
included the password feature in CONFIG.SYS, you’d better remember 
your password! DR DOS won’t even allow you to reinstall itself over the 
secured system unless you have the proper password. 


Of course, you can always try booting your computer from a floppy 
disk containing another operating system, such as MS-DOS. The 
Microsoft operating system doesn’t recognize DR DOS passwords, and 
can sometimes allow you to read your hard disk and directories with 
aplomb, if you’ve used only file passwords. The only real obstacle here 
may be that password protected files may appear’ to be invisible to 
MS-DOS. They are there, though, and a knowledgable person can get 
around that minor obstacle. 

If you’ve installed a boot-up password, though, or have partitioned all 
your hard disks as SuperStor volumes, booting from an MS-DOS floppy 
won’t do a lot of good. The only thing the intruder will see are the altered 
hard disk and/or the SSTOR files. The files can’t be read without the 
SSTORDRV.SYS driver, and that can’t be loaded without booting from 
the hard disk and using the correct password. 


Even Booting From 
Another Operating 
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So, the combination of SuperStor partitions, a login password built into 
CONFIG.SYS, and passwords applied to files and directories within DR 
DOS adds up to a formidable security system. That’s not to say that an 
expert will have any trouble at all circumventing the provisions. How- 
ever, I know quite a few tricks, and I admit I’ve been stumped in trying 
to get past all the DR DOS security features. I still have a stubborn 
password-protected file on my hard disk that I have been unable to erase 
using any utility ortechnique that I can think of. I may end up copying 
all the files from the disk and reformatting it. So, you can see prying will 
be a lot more difficult for your ordinary, average snoop under DR DOS. 


Setting Hard Disk Passwords 


Passwords Not New to 
Personal Computers 


Passwords are a tool you can use to slow down access to your files by 
unauthorized persons or even yourself if you are not careful. They are a 
new feature with the latest version of DR DOS, and can be very useful in 
business and office environments in which computers are left unattended 
or easily accessible. You can also use passwords when computers must 
be used by several workers on a regular basis, and you wish to prevent 
one user from accidentally or intentionally accessing or deleting another’s 
files. You can also classify files so that anyone, or a limited list of people 
can read but not change them. 


My very first personal computer back in 1977 had password protection 
built into its operating system. Unlike password schemes used on main- 
frame computers, those on the early desktop computers were laughably 
easy to circumvent. It was no surprise in 1981 when the IBM PC was 
introduced and MS-DOS had no built-in password protection. 

Now, DR DOS brings the password back. Whether you need this 
feature or not will depend on your application and environment. This 
section will explain how passwords work, and how you can use them to 
protect your files and subdirectories. 

DR DOS has login security which uses a password, and file security, 
which allows you to apply the same or a different password to each file 
or subdirectory on your disk. 
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Under DR DOS, there are four levels of password protection for files: 
read, write, delete, and global. The operating system assigns a password 
attribute corresponding to the first three of these (R, W, or D) to any file 
to which they have been applied. The global protection level applies to 
all the password protected files on a computer. 

Each of the three individual password attributes represent higher levels 
of privilege. 


Read Ifthe R attribute has been applied, the password must be entered 
before the user can do anything at all with the file, including read it. 
Without the password, the user has no access at all. When the password 
is entered, the user (or the user’s application program) can read the file’s 
contents, copy it to a new location, write an updated version of the file, 
give the file a new name, change its other attributes (such as System, 
Hidden, Archive, etc.) or delete it entirely. 

This level is assigned by using the following command: 


PASSWORD filename.ext /R:password 


You’d substitute for filename.ext the name or wildcard specification 
corresponding to the file or files you'd like to assign the password to. For 
password, substitute a password of your choice, up to eight characters 
long. The file will be assigned the R, W, and D attributes, which you can 
see if you use the ATTRIB command. 


Write If the W attribute has been applied, the password is required to 
overwrite the existing file with any new version, or to rename it or remove 
it from the disk entirely. The file’s other attributes cannot be changed 
without first giving the password. However, the file can be read by the 
user Or user’s application program and copied to a new location without 
any password. 

You would use this attribute for files that you want freely accessible, 
but which should not be erased or changed by unauthorized persons. It 
is assigned using the /W:password switch. It applies the W and D 
attributes only. 


Read Attribute 


Write Attribute 


Delete Attribute 
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Delete When the D attribute is applied, a file cannot be deleted or 
renamed without a password, but you may read, copy, modify it or change 
its other attributes. This level provides no protection from accidentally 
or intentionally overwriting a file with wrong or bad information, but at 
least the file won’t disappear entirely. The D attribute is applied when 
you use the /D:password switch. 


You can also place passwords on subdirectories using the following 
switch: ! 


/P:password. 


When passwords are given to subdirectories, users and their software 
will be unable to do anything with any of the files in the directory without 
the correct password. With it, they can read, write, or delete any of the 
files or the subdirectory itself. 


The /G:password switch sets a global default password. This is useful 
if you ordinarily apply the same password to all your files, or to groups 
of files that you will be working with. You can set the global password 
before you start, and then not have to bother entering passwords for the 
rest of the session. Obviously, this effectively disables password protec- 
tion for the affected files, so you wouldn’t want to use it if there is any 
chance you’ll be called away from your computer, even for a short time, 
before you’ve finished. If so, you can disable the global password by 
using the PASSWORD command with the /NG switch. 


There are several other switches you can use with the PASSWORD 
command. These include: 

/N Removes password protection from files. You must enter the 
current password before the command takes effect. 

/NP Removes password protection from a subdirectory. Again, you 
must have the current password before you can remove it from a directory. 

/S Tells PASSWORD to apply the designated password to all the files 
in the current directory and the subdirectories below it which meet the 
file specification entered. For example: 
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PASSWORD C:\*.* /R:DAVE /S 


will apply the password DAVE to every file in Drive C: This is not a very 
good idea, but illustrates just how powerful (and dangerous) PASSWORD 
can be. 

You can access any file that has been password protected by separating 
its filename from the password with a semicolon (you must have the 
correct password, of course. For example: 


TYPE MYFILE.LST;DAVE 


will tell DR DOS to type a file named MYFILE.LST, even if it has been 
protected by the password DAVE. If another password is valid, instead, 
DR DOS will report that you’ve entered an invalid password. You’ll 
receive the same message if you forget to type any password at all. 


The chief weakness of DR DOS’s password protection scheme is that 
it doesn’t work 100 percent with other operating systems that don’t know 
they are supposed to ask you for a password before doing something with 
a file. All you need to (almost) bypass DR DOS’s passwords is to reboot 
with a disk containing MS-DOS. You can then type, read, erase, change, 
or do anything you want with a password-protected file, with one inter- 
esting limitation: when you reboot using the other operating system, 
you'll find that the file has become invisible. DR DOS adds the H 
(hidden) attribute to the file, and MS-DOS will recognize that and not 
show the file using an ordinary DIR command. 


So, MYFILE.LST won’t show up. You can still eriter 
TYPE MYFILE.LST 


to see its contents. Many other DOS commands, including ERASE, won’t 
operate on a hidden file. You can use MS-DOS 5.0’s ATTRIB command, 
or that provided with 4DOS under earlier versions of DOS, or an 
UNHIDE utility program to unhide the file. Then you can do what you 
like with it. The DR DOS PASSWORD command only provides real 
protection if you have some way of ensuring that no one will reboot your 
computer using an earlier or alternate operating system. Or, as I noted 
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earlier, you have made the files that are readable by that operating system 
fairly useless, by hiding them within a SuperStor partition. You can also 
prevent access to the disk by using a login password. 


Changing the Login Password 


You can activate login security during the DR DOS installation pro- 
cess, or add it later by running Setup. Either way, a line is added to your 
CONFIG.SYS file like this one: 


INSTALL=C:\DRDOS\LOGIN.EXE C:\DRDOS 


This tells DR DOS to run the LOGIN program, and where to look for 
a file called USER.INF, which stores the login (user) and master pass- 
words in encoded form (you can TYPE this file if you want to, but you 
won’t see the passwords. They are not there as ASCII text. The user 
password is used each time you login to the computer; the master 
password is required to turn off security entirely. The use of two pass- 
words allows you to provide one (the user password) to anyone that you 
want to have access to your computer, while retaining the master pass- 
word to insure that a person with user access can’t turn off security entirely 
(and thus gain access when you don’t want him or her to have it.) 


You can change the master and user passwords at any time, or disable 
security, using Setup, but, obviously you must already know the master 
password to have access to the procedure to change it. DR DOS will even 
look to see if a secured version of DR DOS has already been installed 
before it will install itself over that system. So, you can’t circumvent 
security by reinstalling DR DOS. 

Therefore, you should be very careful that you don’t lose your master 
password. Your only recourse may be to reboot your computer with 
another operating system, reformat everything, and then start from scratch 
and reinstall both DR DOS and all your applications and data files. That’s 
not a pleasant prospect. 


One nice feature of DR DOS’s security system is that the screens that 
are displayed when you login or when you make an error logging in, are 
stored in ordinary ASCII text. If you want to prepare a custom screen 
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(WELCOME TO NORAD), you can do it by editing LOGIN.TXT and 
LOGIN.ERR, which are stored in your DRDOS subdirectory. 


Summary 


Passwords are a tool you can use to slow down access to your files by 
unauthorized persons or even yourself if you are not careful. You can also 
use passwords when computers must be used by several workers on a 
regular basis, and you wish to prevent one user from accidentally or 
intentionally accessing or deleting another’s files. You can also classify 
files so that anyone, or a limited list of people can read but not change 
them. 

DR DOS allows you to set a user password, which must be entered 
when the computer is booted, and a master password, which is required 
to disable security entirely. You can give out the user password to those 
you want to have access to your computer, while reserving the master 
password to prevent them from turning off security entirely. 

DR DOS goes so far as to check before it installs itself to see if a secured 
version of DR DOS is already present on a hard disk, so that you can’t 
circumvent security by reinstalling DOS over your current version. If 
you’ ve converted your hard disks to SuperStor partitions, potential snoop- 
ers can’t access your files even if they boot your computer from a floppy 
containing another operating system, such as MS-DOS. 

Under DR DOS, there are four levels of password protection for files: 
read, write, delete, and global. The operating system assigns a password 
attribute corresponding to the first three of these (R, W, or D) to any file 
to which they have been applied. The global protection level applies to 
all the password protected files on a computer. You can also place 
passwords on subdirectories. 

You can access any file that has been password protected by separating 
its filename from the password with a semicolon (you must have the 
correct password, of course. If another password is valid, instead, DR 
DOS will report that you’ve entered an invalid password. You'll receive 
the same message if you forget to type any password at all. 
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The chief weakness of DR DOS’s password protection scheme is that 
it doesn’t work with other operating systems that don’t know they are 
supposed to ask you for a password before doing something with a file. 
All you need to (almost) bypass DR DOS’s passwords is to reboot with 
a disk containing MS-DOS. You can then type, read, erase, change, or 
do anything you want with a password-protected file, once you’ve un- 
hidden it. 
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Caching in on Performance 


them handy. Computers also have need for such convenient stor- 

age places. This chapter will provide you with an introduction to 
disk caching, and explain how you can customize the PC-Kwik cache 
provided with DR DOS. 

A cache improves performance by preventing your computer from 
wasting valuable clock cycles when it could be busy doing useful work. 
Your system’s microprocessor runs at a fixed clock speed (although it 
may have a lower speed that we hardly, if ever, use). Any time the CPU 
doesn’t have instructions to carry out, it just sits there, wasting time. 
Those clock ticks are gone forever, and can’t be retrieved later on when 
your microprocessor is overloaded with things to do. It’s best, then, to 
keep the brains of your system supplied with a steady diet of instructions 
and data to work on. The less time wasted, the higher performance of 
your computer. 


[' the real world, a cache is a place where you store objects to keep 


Unfortunately, there are several bottlenecks in any computer. Faster 
microprocessors can almost always handle instructions quicker than it can 
be fetched from memory. For that reason, most recent computer systems 
have a sort of buffer which “stacks” instructions in a queue for the 
microprocessor. This buffer can be accessed much more quickly than 
ordinary RAM in the computer, since it is often special high-speed 
memory located in a special area that can be directly accessed by the CPU. 
In fact, in 486 chips, the memory holding area is located within the chip 
itself. 

This memory buffer is a type of cache, and helps smooth out the 
bottleneck between relatively slow RAM and the relatively fast CPU. 
However, if you think RAM can be slow, you haven’t compared the speed 
of memory with that of even the fastest hard disks. Memory speeds are 
measured in nanoseconds (one billionth of a second), whereas hard disk 
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transfer rates are measured in milliseconds (one thousandth of a second). 
The difference between a nanosecond and a millisecond is a lot. It would 
be like saying “Wait a second” and then not replying for 31.7 years. Few 
of us have that much patience when we’re seated at our computers. 

So, a second popular form of caching is the disk cache. Important data 
is kept in faster RAM, making it available to the CPU a few million times 
faster than if it had to be fetched from the hard disk drive. 

Don’t confuse RAM caching with disk caching. If your computer is a 
486, you have an 8K RAM cache built in, and may have more. Other 
systems, particularly 386 models, may also have caches supplying data 
to RAM. However, these do nothing to improve disk performance. 


All caches work because computer systems tend to use the same 
memory locations over and over, and access disk drives in predictable 
ways. That is, if the CPU happens to need a certain sector on your drive, 
odds are good that it doesn’t need only that sector. It will also require the 
next sectors of that particular file which, on an optimized disk, will often 
be the next physical sector. So, a whole group of sectors can be read at 
one pass and stored in memory until they are needed. 

If your system needs disk information and it already resides in the 
cache, this is known as a cache hit. Otherwise, a cache miss occurs and 
your microprocessor waits for awhile until the needed data can be 
obtained from the disk. Obviously, the higher percentage of cache hits 
the better. 


The way in which caches are different from the buffers (set in CON- 
FIG.SYS using the BUFFERS directive) you also can use are in the 
software built into caches to improve the hit rate. DOS’s disk buffers are 
relatively dumb; they simply store the most recently read and written 
information. When it comes time to search through a buffer, DOS does 
it in a rather brain-damaged manner: it will look through the entire cache 
in sequential order. With a large number of buffers, it can actually take 
longer to search through memory than to retrieve the data from disk. 
Moreover, there is no special likelihood that the next information required 
will be data that is already in memory. 
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Acache, in contrast, will organize the data to improve the chances that 
it will contain the required information. In addition, a disk cache uses 
more intelligent techniques to find needed data, so much less processing 
time is spent looking through memory. Caches have been with us since 
the 1960’s, when a fellow named Belady introduced an algorithm called 
The Greatest Forward Distance, which is used as a basis for comparison 
of all later methods. (It’s interesting to note that this particular method 
can’t be applied to most real-world systems, since it works only when you 
know how the operations involved are going to turn out. In effect, it 
optimizes how the information is used after the fact. Unless a system 
repeats itself (is cyclic), the Belady algorithm can’t be used.) 


Instead, two other methods, called Least Frequently Used and Least 
Recently Used algorithms are put to work in the most common disk cache 
systems. The names of each algorithm offers a quick summary of how 
they work. 

Since most caches are fixed in size, when the available memory is full 
some information must be discarded to make room for the new data. 
Under one system, the least frequently used information in the cache is 
deleted, under the theory that retaining information that is accessed at 
frequent intervals is most likely to produce a high hit rate. The caching 
program must keep track of the number of times a given block of 
information is used. 


The other system calls for discarding the oldest, or least recently used 
information. It’s thought that data that hasn’t been accessed for awhile is 
less likely to be used again. The DOS BUFFERS use this scheme. In its 
simplest form, it’s fairly easy to implement, since the operating system 
needs to keep track of just one piece of information for a given block of 
data: when was it last used by the CPU? However, data that has been 
used many times can be discarded simply because it hasn’t been used as 
recently as other information which may be needed only once. In the 
worst case, this data will be used once, “age” its way out of the cache 
before it is used again, then loaded back into the cache a short time later 
when it is next required. This condition is called “thrashing” and defi- 
nitely will affect performance. 
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There are flaws in both theories, of course, but each has strengths in 
handling certain types of data. Since the information we work with tends 
to vary quite widely, everything evens out in the long run and the actual 
difference in performance between the two algorithms is typically less 
than ten percent. 

Another cache technique is called look-ahead, in which the cache reads 
more sectors than requested by the application. Usually, only one or two 
sectors are demanded by a program at any one time. If the cache is able 
to look-ahead, it will load more information than needed immediately, but 
will have the sectors required for the next request. 


In theory, disk caching can provide performance improvements when 
writing to the disk, as well as when reading. If information is held in 
memory for a short time, some of it may be changed again before it is 
written to disk, eliminating a redundant write. In addition, a cache 
program can be set to use staged writes, in which data is written during 
pauses that would otherwise not be used efficiently. 

In practice, most caches use a write-through technique. Disk reads are 
buffered, but any information sent to the cache is immediately written to 
the disk. This reduces the possibility that a power outage or acciden- 
tal/poorly-timed rebooting will occur when important information (in- 
cluding your updated file allocation table) is being written to the disk. 

Disk caches can be built into hard disk controllers as physical RAM. 
This memory can’t be used for anything else, however, so hardware disk 
caches tend to be fairly expensive solutions for most of us. 


DR DOS CACHING 


DR DOS includes a utility that allows you to use the memory you 
already have in your computer as a cache. The Super PC-Kwik cache 
provided with DR DOS happens to be one of the most advanced and 
highly regarded disk caching programs on the market. One of its nicest 
features is the ability to lend some of its memory to other programs. You 
can set aside a large amount of RAM for a disk cache, yet still use some 
of it for other purposes. 


Chapter 8 * Caching in on Performance 


PC-Kwik cache can be loaded from the DOS command line, or put to 
work automatically with an appropriate line in your AUTOEXEC.BAT 
file. The SUPERPCK command can be followed by the commands that 
are described below. 

You can also load the cache from CONFIG.SYS using the 
PCKWIK.SYS device driver. You might want to do that if you use a SCSI 
hard disk, and a controller other than the Adaptek, Future Domain, 
Allways and other disk controllers that PC-Kwik recognizes. If your hard 
disk uses an unusual controller or partitioning scheme, the PCKWIK 
device driver can solve your problem. 


One example of how this technique is handy is for support of the 
Iomega Bernoulli Box I use. Bernoulli drives generally come with a 
version of PC-Kwik that works only with the cartridge devices. You can 
safely substitute DR DOS’s version for the lomega caching program. You 
need to add this line to your CONFIG.SYS file: 


DEVICE=drive.\subdirectory\PCKWIK.SYS 


Substitute for drive:\subdirectory the drive and directory in which the 
PCKWIK.SYS file is located. The driver must follow the Bernoulli driver 
(usually RCD.SYS) in your CONFIG.SYS file. 

You must use this driver even if you don’t want to cache your Bernoulli 
Box. That’s because PC-Kwik can’t recognize the Bernoulli drive with- 
out the driver, but will try, unsuccessfully, to cache it anyway. If you’d 
rather not cache your Bernoulli drive, load the driver and then disable 
caching with the /-drive switch described below. 


When you’re using this disk cache, you won’t need as many conven- 
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This section will explain some of the most commonly-used switches 
you can specify with this cache to customize it for your particular DR 
DOS configuration. 


/-drive When you want the cache to not cache certain drives you can 
specify which drives to skip using this switch. Why would you want to 
do this? No performance gains will come from caching RAM disks or 
network drives; PC-Kwik cache automatically skips these disks. But you 
might want to restrict caching of removable disks, such as floppy drives 
or Bernoulli devices. In many users’ systems, these drives are not used 
for primary storage but, rather only as backup devices or to transport data 
to a hard disk. 

Under such a scenario, it’s unlikely that data will be read or written to 
the removable media repeatedly. Caching that drive will provide no 
performance improvement, and the sectors read into the cache may 
displace information more likely to generate a hit. 

You might even want to restrict caching of a hard disk. One of the 
logical disks in my own system is used to store a large number of template 
files that are frequently read, but are never changed. Indeed, I never have 
to back up this particular disk, and long ago optimized it so that each file 
is stored in consecutive sectors that can be read very quickly. In this case, 
I don’t need to cache that hard disk, since a particular file is nearly always 
read just once during a session, and is never updated with new informa- 
tion. 


/&U-This option tells PC-Kwik not to move parts of itself that nor- 
mally reside in conventional memory into upper memory blocks, if 
available. (Upper memory blocks, abbreviated UMB, are located be- 
tween the 640K and 1 Mb boundaries, and will be discussed in more detail 
in Chapter 9.) 

You might want to specify this option if you find that the part of the 
cache that occupies UMB doesn’t leave enough space for other programs 
you'd like to load there. In that case, it might be more efficient to load 
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those programs in upper memory if they fit more tightly, leaving less 
unoccupied UMB. 

There are four ways PC-Kwik can load its cache, three of them using 
upper memory blocks. 

1, The cache can load entirely in conventional memory, reducing the 
amount of memory you have available for DOS programs. 

2. The cache can run in conventional memory, but load as much of 
itself into UMB as possible, reducing the amount of your first 640K of 
memory that is used. 

3. The cache can run using extended memory, with track buffers, 
tables, and code loaded into UMB as completely as it will fit. You’Il want 
to use extended memory mode if you plan to run Microsoft Windows 3 
in standard or enhanced modes. These modes don’t require expanded 
memory. Running the cache from extended memory will make the 
maximum amount of extended memory available for sharing by PC-Kwik 
and Windows. 

You will need to load the PCKWIN.SYS device driver from CON- 
FIG.SYS, using the following line: 


DEVICE=drive:\directory\PCKWIN.SYS 


If you told DR DOS'’s Install program that you planned to use Windows 
3 in standard or enhanced mode, it set up the proper CONFIG.SYS line 
for you automatically. 

4. The cache can use expanded memory (EMS) for track buffers, tables 
and most of the code, with only a small portion loaded into UMB. This 
is usually your best choice if you have enough expanded memory. 

The default setting is /& U+, which loads as much as possible into UMB 
under scenarios two and three. If you specify /&U-, your upper memory 
blocks will be kept free for other purposes. 
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Can you use the EMS option? Computers with 80286 or 8088/86 chips 
require special expanded memory boards. Those with 80286 and higher 
microprocessors also may have extended memory (you won’t find ex- 
tended memory on 8066/86-based PCs, so you’ll only be able to use 
conventional or EMS with those machines.) 

Extended memory generally can’t be converted to expanded memory 
on an 80286 computer, unless you have a board like the BocaRAM 
AT/Plus, which allows changing from one to the other through software. 
In that case, you’ll want to specify as much of your memory as possible 
as expanded in order to use the PC-Kwik cache best. 

80386 and 80486 microprocessors can use special memory managers 
like EMM386.SYS which can convert extended memory to expanded. In 
that case, you’ll want to configure as much memory as possible as 
extended memory in hardware, and allow the software EMS emulator to 
provide expanded memory as required. 


/EM+ Tells the cache to use extended memory and reduce the amount 
of conventional memory used. PC-Kwik can lend unused extended 
memory to your applications. You can also reserve some extended 
memory for them with the /R switch described next. 


/Rinnnn This tells the cache to reserve mann K of memory (either 
extended or expanded) for other programs. All the rest of your extended 
or expanded memory (whichever you specified) will be used for the 
cache. 


/L:nnnn This turns on the memory lending feature, and tells PC-Kwik 
to allocate up to nnnn K of memory for lending to other programs. If 
you don’t specify this switch at all, the cache will default to allowing up 
to one-half of the cache memory to be lent. The /L- switch turns off 
lending entirely. 

Once you’ve loaded PC-Kwik, you can still control how the cache 
operates using the following switches. At the command line type 


SUPERPCK /switch 
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/D Disable the cache. It remains in memory and can be reactivated 
later without reloading it. 


/E Turn the cache back on. 


/F Remove or flush all the information in the cache, and reset the 
performance measurements to zero. 


/M Displays the cache measurements. PC-Kwik keeps track of how 
many disk transfer requests it receives, number of hits, and percentage of 
hits. You can use this to see how efficiently your cache is operating. If 
you’re really interested in the workings of the cache, you can run the 
program with caching disabled from all your drives but one, and then see 
how caching is improving the performance for that particular drive. You 
might use this information to decide which drives do or do not benefit 
from caching. 


/P Display the current cache parameters and settings 


/U Unload the cache from memory. Unlike the /D parameter, you 
cannot restart the cache later without reloading it. 


Advanced parameters 


You can further customize your system with these advanced parame- 
ters. You may need to know something about the innards of your 
particular computer to use these effectively, and may want to do some 
testing to see if you reap any real gains from some of them. You may also 
want to preview Chapter 9 if you don’t understand what the different types 
of memory are. 


/B+ This switch tells the cache to copy batches of sectors at one time. 
That may reduce the number of times DOS needs to access the disk. The 
only drawback is that this mode may interfere with telecommunications 
when the cache is located in extended memory. The batch reads delay 
your CPU from looking for other interrupts, such as those required for 
communicating at 2400 bps or higher. Expanded and conventional mem- 
ory caches don’t suffer from this effect, so you can safely use /B+ with 
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them, or with extended memory caches if you don’t do much telecommu- 
nications. You can also temporarily disable an extended memory cache 
when you start to telecommunicate, using the /D switch described above. 
You might put it in the batch file you use to load your telecommunications 
software. 


/T+ This is a related switch that tells the cache to read all of a track 
into memory whenever an application requests any sector of it. This 
parameter will improve performance if your applications or data files are 
large ones, and you’ve optimized your disk so that as many sectors of 
each file as possible reside in contiguous sectors within a track and those 
that follow. Then, reading whole tracks will prove very efficient and 
provide higher hit rates. 

Conversely, if your files are small ones scattered randomly throughout 
your disk, and your disk is highly fragmented, this switch can decrease 
performance. 


/T:nnnn This parameter tells PC-Kwik how many sectors per track 
to allocate. Most hard disks 17 or more sectors per track. DR DOS will 
allocate 17 sectors for the track buffer, or fewer if your disk uses smaller 
tracks. If you happen to have a disk with a higher number of sectors per 
track (RLL drives and others use this technique to increase capacity), and 
you also have memory to spare, you can tell the cache to use more sectors 
for track buffering, up to a maximum of 72. 


/TL This is another way of specifying the number of sectors to be used 
to buffer a track. In this case, you don’t need to know how many sectors 
in a typical track on your system. When /TL is used, the cache will detect 
the largest number of sectors per track and use that figure. 

Several parameters determine how the cache works with diskette 
drives. These are described below. 


/D+ This parameter can be used with diskette controllers that are 100 
percent IBM compatible. With these controllers, some techniques which 
increase performance a little can be used. If you don’t have a compatible 
controller, you must use the /D- switch. Don’t worry if you aren’t certain 
which is correct; PC-Kwik will detect what type of system you have in 
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most cases and use the proper switch as its default. You need change this 
only if you know the default value is likely to be wrong for some reason. 


/V+ Use volume-change detection hardware to determine if the disk- 
ette in a drive has been replaced since it was last read. This is a safeguard 
that can improve performance since the cache doesn’t need to read the 
disk to tell if it is anew one. Instead, it can immediately go read the next 
sectors required. 

Volume-change hardware, also called change line, is standard on most 
5.25-inch 1.2 Mb floppy disks and 3.5-inch drives. You can specify /V+ 
if you know your drive has change line support, or /V- if you know it does 
not. If a drive can handle only 360K diskettes, this switch has no effect, 
since such drives never have this hardware installed. 

You can test whether your drive has change line support by including 
the /V+ switch on your command line when loading PC-Kwik. Then 
summon a disk directory of two different disks in the suspect drive. If 
the directories are the same, even though the disks contain different files, 
your drive does not have volume-change detection hardware installed (or 
in operating condition.) 


/Q+ This parameter tells the cache to return you to the DR DOS 
prompt even while it continues to read or write to the disk. That way, you 
can type another command without waiting. While the switch affects 
both hard disk and floppy disk usage, you’re likely to notice the quick 
prompt more when using a floppy disk. It tends to take longer to read 
files from such disks. 

Diskette users should be careful when this switch is active, because the 
read/write may still be in process when your DOS prompt returns. Do 
not remove the disk until the light goes out. Hard disk users don’t have 
that problem, but should delay rebooting their computer until they are 
certain that the cache is finished writing to the disk. You could lose crucial 
file allocation table (FAT) information if you happen to throw the switch 
at the wrong time. 

Other advanced parameters include some that you may never need to 
use. They are: 
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/O+ This switch tells the cache to give priority to disk reads over 
writes. When used with the /Q+ switch described above, it will help return 
the DOS prompt more quickly, especially when you copy from one place 
to another on your hard disk, or from the hard disk to a diskette. 


/H+ This is an advanced hard disk support option used for disk writes, 
and can be used with IBM PC-ATs and compatibles, and most 386 
systems. PC-Kwik will check your system to see if this switch can be used 
and set it as a default. 


/G+ Used when you have a non-standard hard disk, or a disk config- 
ured using a disk manager so that the boot sector information is different 
from the default information about that type of disk provided by your 
system’s BIOS. When /G+ is set (the default), the cache will use the boot 
sector data. If /G- is specified, it will use the BIOS data instead. You’d 
better know what you are doing before you fool around with this param- 
eter. 


/Ex:nnnn This switch tells the cache the lowest address to use in 
extended memory. PC-Kwik uses extended memory from the top on 
down to the 1 Mb boundary. The default value for nnnn is 1024, or the 
beginning of extended memory (the 1 Mb boundary). 

You’d only need this parameter if PC-Kwik is unable to detect a 
program that uses extended memory, and you want to avoid conflicts. 
That rarely happens, as the cache is usually able to see these programs 
and will automatically lend them the extended memory they require. To 
use this switch, you need to know the addresses used by the other 
programs, so you can specify nnnn as the lowest address. You should also 
substitute for x either M or P, depending on whether you want to minimize 
the amount of conventional memory used (M), or increase the perfor- 
mance of the cache (P). 

Another way to avoid this problem is to use expanded memory, if you 
have it. 


/S:nnnn This switch tells the cache how many kilobytes of RAM to 
use. You usually won’t need to specify this, as PC-Kwik can safely grab 


Chapter 8 * Caching in on Performance 


all the available memory and lend out to other programs what they require. 
If you must set up your cache in conventional memory, you can tell the 
cache exactly how much of this precious RAM to use with this switch. 


/W+ This parameters tells the cache program to check each write 
request to see if it is redundant. That is, if the disk already has identical 
data, the write is not performed. I can’t think of a reason not to use this 
switch (it is a default and so needn’t be specified), unless you want your 
hard disk to get a workout for some reason. 

Note that some of the advanced diskette and hard disk support options 
will be ignored if you are using Windows in standard or enhanced modes. 
PC-Kwik will fail to report that, unless you add this line to your SYS- 
TEM.INI file, in the section titled [386enh]: 


VirtualHDIrq=FALSE 


You may already have this line, as it is also required to keep Win 3 from 
doing bad things to hard disks partitioned by OnTrack Disk Manager. 


Summary 


A cache is a fast RAM store used to keep data for convenient, rapid 
retrieval. Disk caches work because computer systems tend to use the 
same memory locations over and over, and access disk drives in predict- 
able ways. If your system needs disk information and it already resides 
in the cache, this is known as a cache hit. Obviously, the higher percent- 
age of cache hits the better. j 

The way in which caches are different from ordinary buffers is that 
caches use intelligence to organize the data for faster retrieval and 
optimize how long it remains cached to improve the odds that needed 
sectors will already be in memory. 

Two methods, the Least Frequently Used and Least Recently Used 
algorithms are put to work in the most common disk cache systems. 
These algorithms determine when a given piece of information will be 
discarded from a cache and replaced. There are flaws in both theories, 
of course, but each has strengths in handling certain types of data. Since 
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the information we work with tends to vary quite widely, everything evens 
out in the long run and the actual difference in performance between the 
two algorithms is typically less than ten percent. 

In theory, disk caching can provide performance improvements when 
writing to the disk, as well as when reading. In practice, most caches use 
a write-through technique. Disk reads are buffered, but any information 
sent to the cache is immediately written to the disk. This reduces the 
possibility that a power outage or accidental/poorly-timed rebooting will 
damage data. 

DR DOS includes a utility that allows you to use the memory you 
already have in your computer as a cache. The Super PC-Kwik cache 
provided with DR DOS happens to be one of the most advanced and 
highly regarded disk caching programs on the market. One of its nicest 
features is the ability to lend some of its memory to other programs. 

PC-Kwik cache can be loaded from the DOS command line, or put to 
work automatically with an appropriate line in your AUTOEXEC.BAT 
file. The SUPERPCK command can be followed by the commands that 
are described below. You can also load the cache from CONFIG.SYS 
using the PCKWIK.SYS device driver. You might want to do that if you 
use an unusual disk partitioning scheme, or have a Bernoulli Box remov- 
able cartridge drive. 

There are four ways PC-Kwik can load its cache, three of them using 
upper memory blocks. 

1. The cache can load entirely in conventional memory, reducing the 
amount of memory you have available for DOS programs. 

2. The cache can run in conventional memory, but load as much of 
itself into UMB as possible, reducing the amount of your first 640K of 
memory that is used. 

3. The cache can run using extended memory, with track buffers, 
tables, and code loaded into UMB as completely as it will fit. You’ll want 
to use extended memory mode if you plan to run Microsoft Windows 3 
in standard or enhanced modes. 
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4. The cache can use expanded memory (EMS) for track buffers, tables 
and most of the code, with only a small portion loaded into UMB. This 
is usually your best choice if you have enough expanded memory. 

The cache program has a large number of switches which you can use 
to customize your installation. 
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by DR DOS. You’ll learn about its MemMAX software, and 

some of the techniques used to squeeze every last bit of utility 
out of the 640K of memory DOS applications are limited to. You’ll also 
find out about XMS, EMS, HMA, UMBs, and other types of memory that 
are needlessly clouded in an alphabet soup of acronyms. 


T* chapter and the next will look at memory and how it is used 


When you look back at the history of computing, much of the progress 
can be traced to simply removing bottlenecks. Each new breakthrough 
manages to set the stage for the next barrier we encounter as we move 
down the road of technology. That’s because every software and hard- 
ware innovation calls for parameters and boundaries, and these invariably 
become too restrictive as our needs and capabilities grow by leaps and 
bounds. 


Our use of random access memory (RAM) in personal computers has Ram Bottlenecks 


been tightly bound by a series of bottlenecks over the years. DR DOS 
helps overcome some of them, and operating systems of the future will 
temove the rest of the barriers. Looking back with the knowledge we 
have today, it seems impossible that computer and software designers 
could have been so short-sighted. 

Take the 640K barrier. When the IBM PC was introduced, it was 
offered with 16K of memory in the base model, and 64K of RAM was 
the upper limit on many of the popular desktop computer systems of the 
day. And memory was expensive. I once paid $300 for a 16K upgrade 
for an early system. 

Even when incredibly dense 64K-bit chips became available, we could 
scarcely imagine that ten sets of them, 640K, would become the standard 
minimum configuration for most computer users. In those days, IBM PCs 
with 256K of memory were considered powerful setups. Folks who 
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worked with large spreadsheets might even have 384K, or possibly a full 
512K of RAM. Indeed, it took a ROM upgrade to allow original PCs to 
access the full 640K that MS-DOS allowed. How could we possibly need 
more? 

It didn’t take long to find out. Industry pundits are quick to recall that 
most early software had to run in 64K, and that the surplus of RAM that 
followed the IBM PC encouraged developers to become sloppy. Sud- 
denly, we had software that required 128K, or even 256K to run. 

In truth, software authors didn’t suddenly become lazy. Freed from 
the performance limitations of swapping overlay after overlay in and out 
of a limited 64K address space, they began writing exciting, more 
powerful software. Crude graphics were replaced by high resolution 
images. Software soon needed all the memory it could get. 


Keep in mind that some types of programs use memory just to store 
working files. Large spreadsheets can be manipulated easier if they can 
be kept in memory, rather than pulled from disk a piece at a time. The 
size of these files is determined not by the software writer, but by the end 
user’s application. Given the high-powered capabilities of applications, 
it’s no wonder that 640K soon became a serious bottleneck. 

The next thing we decided we needed was a form of multi-tasking. We 
liked all the different things the computer could do, and wanted to be able 
to switch back and forth between them quickly. Some enterprising 
programmers discovered a few undocumented DOS calls and invented 
the terminate-and-stay-resident (TSR) program, or “pop-up” as they were 
called in those days. TSRs were developed that could do just about 
anything you wanted: dial your phone, write a memo, provide synonyms 
for your word processing program. You could pop up one of them right 
in the middle of whatever you were doing by pressing a hot key combi- 
nation. When the secondary task at hand was finished, the TSR could be 
put away and you could return to what you were doing before. 

These mini-programs had to co-exist in RAM with your application 
program, so you had to have enough memory for both. Soon, we were 
seeing remarkably efficient TSRs that advertised they used “only” 64K 
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of RAM. If you happened to use three or four of these, you quickly found 
that you didn’t have enough memory left to run your applications. 

For some of us, that led to a comedy of errors. We might have three 
or four different system configurations, and reboot using a different 
AUTOEXEC.BAT file every time we wanted to do another set of tasks. 
Or, we used utilities that would allow loading and unloading TSRs in 
various combinations. Working within the 640K barrier made computer 
use complex for the average power user who sought to do things that 
neither the hardware nor operating system were really designed for. 


By 1985 we had the 80286 microprocessor, something called extended 
memory, an add-on hardware solution called expanded memory, and even 
more complexity to worry over. DOS hadn’t changed to accommodate 
these new developments, and wouldn’t for five more years. 

Yet, memory doesn’t have to be that complicated. Computers today 
are sometimes called Von Neumann machines, because they are based on 
concepts pioneered by mathematician John Von Neumann. He proposed 
a system that consisted of only two basic components: memory and the 
processor. In the case of binary computers, memory is a huge collection 
of 1s and Os arranged in a sort of code that means something to the 
processor. 


How Memory Is Used 


All microcomputers from the Apple Macintosh to IBM compatibles 
follow the Von Neumann model. Macs have always dealt with memory 
as a huge, flat model that saw all of it (at least the first 8 Mb anyway) on 
amore or less equal basis. We PC users have not been so lucky. We didn’t 
start out with a nice, clean, 32-bit microprocessor like the Mac did. The 
first IBM PC was introduced with a chip that processed information 
internally in 16-bit-wide chunks, but had only an 8-bit data path to the 
outside world. The number of paths available to address this memory was 
limited, too, to 20. 
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That means there were, in binary, only 11111111111111111111 differ- 
ent addresses (that’s 1,047,575 in decimal) that could be used to specify 
different memory locations, each of which can store a single byte of data. 

The 80286 microprocessor has 24 address lines and can address 16Mb 
of RAM, while the 80386 and 80486 chips have 32 address lines for up 
to 4Gb (that’s gigabytes) of useful RAM. Fortunately, (or, unfortunately, 
depending on your viewpoint) to allow the later microprocessors to be 
compatible with the millions of 8088 and 8086 computers in use, Intel 
built several different modes into the last three generations. 


In one of these, called real mode, the 80286, 80386, and 80486 chips 
pretend that they are unable to directly address more than 1Mb of memory. 
In another mode, called protected mode, the more advanced micropro- 
cessors can use their full range of memory. The 386 and 486 chips also 
have a third mode, called virtual 8086 (or, simply V-86 by programmers), 
which allows the microprocessor to allocate specific blocks of memory 
and run programs as if each were running in a separate dedicated 8086 
computer. 

However, the most common operating systems used with these chips, 
MS-DOS and DR DOS, run only in real mode (lacking help from utilities 
called DOS extenders). Special supervisory programs, called control 
programs, are used to provide access to the microprocessor’s other modes. 
DOS usually runs under the supervision of the control program to allow 
you to run your MS-DOS-dependent software. 

So, any IBM compatible using MS-DOS generally works within the 
limitations set up by the original 8088-based IBM PC. The most sophisticated 
486 system may operate just as if it were a very, very fast IBM PC. 


Conventional Memory 


The basic 1Mb accessible to 8088/86 PCs and the later systems that 
emulate them is often called conventional memory, but more frequently 
the term is used to refer to the lower 640K set aside for the use of the 
operating system and your applications. The remaining 384K allocated 
for special system use. Figure 9.1 shows a simplified map of a typical 
computer system’s memory. 
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The first 1Mb of memory is divided into three sections. The lower 
640K is called the application area. Programmer types sometimes refer 
to this as the transient program area, or TPA, a term that dates back to the 
CP/M era or before. The nomenclature is fairly descriptive: program 
coded loaded into this area may be replaced from time to time as an 
application runs. 

In versions of DOS before DOS 5.0 all device drivers and terminate- 
and-stay-resident (TSR) programs are loaded into the lowest portion of 
conventional memory. This low memory may range from about 40K on 
up to the full 640K (which would leave you no room at all to run any 
applications), but generally are confined to the first 256K or so of lower 
memory. 

One of the problems many of us experienced with 8088/86 machines 
stemmed from RAM-hungry drivers and TSRs that might have consumed 
“only” 30K each but which quickly added up when used together. 

All the memory above DOS and its drivers, up to the 640K limit, is 
available for applications. If you move portions of DOS, the drivers, or 
TSRs out of this area, as some utilities and operating environments like 
DR DOS allow you to, you have more memory for your applications. 


The portion of memory between 640K and 768K is reserved for video 
memory. If your video card doesn’t need all this memory (if, for example, 
you are displaying only monochrome text and no graphics), some of this 
memory can be reclaimed for DOS use. In such cases, the application 
area can extend right up past the 640K barrier. DR DOS may allow you 
to reclaim this memory, at the cost of graphics capability while it is being 
used. 


The area of the first megabyte from 768K to the 1Mb boundary is called 
the system area and is reserved for the Basic Input/Output System (BIOS) 
and the ROMs used with any add-on cards you might have installed in 
your system. This portion of your memory is also sometimes called 
adapter RAM, because of the video adapters and other boards that may 
use some of this block. 
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Usually, the areas occupied are not contiguous; there may be gaps as 
large as 128K or as small as 4K. This unused address space can be put 
to work to hold device drivers, TSRs, and other code that would normally 
reside in low areas of your application RAM. You need a special memory 
handler or operating system that can do this for you. The portions of 
memory used under this scheme are commonly called upper member 
blocks, or UMBs. 


I already mentioned the 20 address lines available in the 8088/8086 
chip. These are numbered, programmer fashion, AO to A19. Ordinarily, 
when you would try to address memory beyond the 1 Mb barrier, the 
system would “wrap around,” taking you automatically from A19 back 
to AO. However, there is a bug in the system that allows the 21st address 
line, A20, to be accessed instead. This brings an additional 64K of 
memory, immediately above the 1 Mb boundary, into view and accessible 
by DOS and programs written to use it. 

This is commonly called the high memory area (HMA), and both 
Quarterdeck and Microsoft claim to have invented it, or at least, of 
developing early techniques for accessing and using this memory. Quar- 
terdeck put HMA to work with its QEMM memory manager, while 
Microsoft released a driver called HIMEM.SYS. Digital Research found 
the best application yet for this free memory by enabling HIDOS to put 
part of DR DOS itself in this block, removing it from lower memory. 


I’ve been using decimal notation to this point to’ mark the various 
memory boundaries for you. However, it’s actually more convenient to 
divide your megabyte of conventional memory the same way your 
computer does— into 16 chunks, or pages, of 64K each. Those pages are 
labeled with the hexadecimal digits 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, 
E, and F. 

Using that numbering scheme, DOS is allocated 10 of those pages, 
from 0 to 9, for a total of 640K. The remaining six, A through F, are set 
aside for the system to assign to things such as video ROM and other read 
only memory. Your scanner interface may contain a ROM that needs to 
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coexist with your video cards and other devices within that upper 384K. 
We’ll look at possible conflicts in this area in a later chapter. 


As noted above, the first 128K of high RAM, the A and B pages, are 
supposed to be reserved for video memory. Depending on the type of 
video adapter you have, the actual amount required may be as little as 4K 
or as much as the full 128K. The top end of high RAM, the F page, is also 
reserved for the system ROM. Again, not all systems use all of this, nor 
is all of it required after bootup is completed. 

Of the remaining pages—C, D, and E—some may be co-opted by 
various video ROMs and other devices, including, on the PC/AT, an empty 
ROM socket! Another full 64K page has to be set aside as a page frame 
for expanded memory specification (EMS) RAM, if you plan to use it. 
EMS and other non-conventional memory types are explained in the next 
section. 


Now that you understand the 1Mb of memory that is accessible to all 
8088/86 and later microprocessors, let’s look at some other types that are 
made available by special features built into the 80286, 80386, and 80486 
chips, or that can be patched onto 8088/86 systems with some hardware 
add-ons. 

The two key types are extended memory and expanded memory, and 
it’s easy to get them confused. As you’ll learn in the next sections, you 
can think of extended memory as extending from the end of conventional 
memory continuously to the upper limits of your particular microproces- 
sor. Expanded memory, on the other hand, can be visualized as a “balloon” 
of RAM that expands through a tiny window. Only the portion bulging 
through the window at any one time is visible to DOS. The analogies are 
far from perfect, but they can help you keep the distinction between 
extended and expanded memory clear in your mind. 


Extended memory is memory above 1Mb—to 16Mb on 80286 ma- 
chines and up to 4Gb on later microprocessors. You can think of it as a 
seamless extension of your computer’s memory, starting right where the 
first megabyte leaves off. Computers using an 8088/86 chip cannot have 
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any extended memory because they are, as we’ve seen, limited to address- 
ing a single megabyte. 

Intel 80286 and later systems can use all the extended memory installed 
when they are running in their native modes, called protected mode. 
Unfortunately, most of the time these chips are confined to the real mode 
that DOS uses. Then, they face the same one megabyte limitations the 
8088/86 microprocessors must live with. 

The exception is when special protected mode software is used. OS/2 
is a protected mode operating system. Microsoft Windows uses protected 
operation for its Standard and Enhanced modes. Certain DOS extenders, 
like the one available from Phar Lap, also enable protected mode on 286, 
386, and 486 systems. 


You can see your computer may have a split personality. When running 
Windows, in Standard or Enhanced modes, extended memory is great. 
When you run programs outside of Windows or another DOS extender, 
extended memory is semi-useless. DR DOS lets you set up a RAM disk 
in extended memory, and there are a few other things you can do, but 
generally speaking real-mode DOS can’t do much with it. With a 386 or 
486 system, you can convert extended memory into expanded memory, 
which will be discussed next. 

Your use of extended memory may also be limited by the design of 
your computer system. No 386 or 486 computer sold today has room to 
install 4 gigabytes of RAM. Many allow only 16 Mb, and even top-of- 
the-line models may limit you to as little as 64 Mb of RAM. If you think 
64 Mb is too much RAM for anyone to afford, consider that I recently 
saw 4 Mb SIMMs advertised for $90; that’s less than $1500 for one of 
the most useful add-ons you can purchase for your system. It’s not much 
more than what 60 Mb hard disks sold for only a few years ago. 


There was no fixed set of rules for dealing with extended memory until 
Microsoft developed the Extended Memory Specification. This is usually 
abbreviated XMS, because the EMS acronym had already been claimed 
by the Expanded Memory Specification. Now vendors generally adhere 
to the guidelines set down by Microsoft. 
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Expanded memory is a special type of memory that is available to any 
IBM compatible computer, from those using the 8088 microprocessor on up. 
The Expanded Memory Specification (EMS) bypasses the limitations of the 
low-end chip’s hardware through special hardware of its own. You need this 
special hardware to use EMS in an 8088/86 or 286 computer. All 386 and 
486 systems have special memory handling capabilities built in that allows 
software developers to write memory managers which can emulate hardware 
EMS boards using the extended memory you already have. 

EMS was developed as a way of expanding the amount of RAM 
available to DOS programs, either to execute program code itself or as a 
place to store the data that the application uses. Even though addressing 
EMS is more complicated than using extended memory, you can use EMS 
in any of your microprocessor’s modes. So, EMS memory is available 
in real mode for running larger applications. 


Since even EMS is faster than repeated hard disk accesses, these 
programs can run faster than they would without expanded memory 
(although slower than if they were somehow able to use extended memory 
instead). Memory managers for 386/486 computers can even let you use 
large blocks of expanded memory to run several programs at once. 

Unfortunately, only applications written specifically for EMS can use 
it directly. These include spreadsheet programs like Lotus 1-2-3 and 
Ventura Publisher. Other software can use EMS only when running under 
a multitasking memory manager like Quarterdeck’s QEMM. Even then 
they don’t know they are using EMS; the application thinks it is running 
in conventional memory. 


EMS has been around for quite awhile (even longer than extended 
memory), so there are many applications which can use it. It was 
developed when Lotus, Intel, and Microsoft banded together to create 
what was called the LIM Expanded Memory Specification (after the 
founding consortium) but which soon came to be called just EMS when 
AST and other vendors jumped on the bandwagon. (Thus avoiding the 
ridiculous LIMA acronym.) The DR DOS documentation refers to EMS 
as LIM, so you’ll want to keep in mind that the two are really the same 
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thing. I’ll use the EMS terminology because that’s what it is most often 
called in everyday use. 

EMS was an easy fix for DOS users who wanted to build huge Lotus 
spreadsheets but were constrained by the limitations of DOS memory. 
Advanced Lotus users always liked the package’s ability to keep an entire 
spreadsheet in memory at once, making it quick and easy to move from 
one cell to another, even if those cells were separated by hundreds of rows 
and columns. Unfortunately, the size of the spreadsheet is limited by the 
amount of available memory. Given the 640K limit of DOS, many users 
quickly ran out of RAM. EMS solved that problem and opened the door 
to new applications written specifically to take advantage of the new type 
of memory. 


It’s important to note that expanded memory is essentially a hardware 
solution, requiring special boards that contain the circuitry and firmware 
that do most of the work (there is an exception, which will be discussed 
shortly). In computer systems with 80286 and earlier microprocessors, 
you can’t use just any memory board to get EMS. You must have a board 
built specifically to comply with one of several EMS specifications. 

For 8088/8086 computers, your EMS board must be an 8-bit board for 
one of your 8-bit slots. All 80286 systems require a 16-bit EMS board. 
Some of these, like the BocaRam AT Plus, can be configured as either 
EMS memory or extended memory. In an 80286 computer, you’ ll prob- 
ably want to use such amemory adapter as EMS memory, unless you have 
a special need for extended memory. 


The situation is different with 80386 and 80486 systems. Those micro- 
processors can simulate expanded memory from the available extended 
memory and, so, do not require a special EMS board. If you use a 
dual-purpose board like the BocaRam in an 386/486 system, you’Il want 
to configure it as extended memory rather than expanded memory. A 
special memory manager like EMM386.SYS, QEMM-386 or 386Max 
can change as much or as little of your extended memory to EMS as you 
want, but it can’t change memory that is defined in hardware as EMS 
RAM back to extended memory. 
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There have been several expanded memory specifications, but most of 
today’s software supports only the most stable versions —EMS 3.2 and 
EMS 4.0. We’ll look at EMS 3.2 first. 

The easiest way to understand expanded memory (EMS) is to visualize 
a window, or frame, through which your DOS applications can look. With 
the earliest expanded memory specification still used today, EMS 3.2, this 
window consists of four 16K pages of contiguous memory, which form 
a 64K page frame, Under EMS 3.2, your operating system can “see” no 
more than 64K of EMS at one time. However, a special program called 
an expanded memory manager, can move various 64K segments in and 
out of the window rapidly as they are required. 

You may have 6 or 8Mb of expanded memory available and think your 
expanded memory manager is working hard to shuffle that vast expanse 
of RAM in and out of the view of DOS through your tiny 64K window. 


Actually, the data isn’t moved anywhere at all. Instead, a bank-switch- 
ing system is used to move the address of the window itself to the section 
of memory that needs to be looked at. Hence, EMS memory access can 
be very fast. Figure 9.2 may help you visualize how EMS memory looks 
to your microprocessor. 

Because of the 64K limitation, EMS 3.2 was good for its intended 
purpose: providing spreadsheets and other programs with a window to 
larger data areas. However, it’s not really practical to perform multitask- 
ing through such a tiny frame. 

Expanded memory boards sold for 8088/8086 and 80286 systems are 
furnished with appropriate expanded memory managers, which may 
support EMS 3.2, the later EEMS and EMS 4.0, or all three, depending 
on the hardware. You’re better off purchasing a board that supports all 
current EMS versions. 

If you want to gain access to EMS memory without buying an EMS 
board for your 80386, you can purchase a separate memory manger, such 
as the QEMM-386 and 386Max I mentioned earlier. 


EMS 3.2 was quickly superseded by two new expanded memory 
specifications — enhanced expanded memory specification (EEMS) and 
EMS 4.0. These allow mapping of multiple pages of varying sizes into 
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You can think of EMS memory as a block of memory outside the 
continuous string of memory that your computer knows how to 
address directly. Sections of this EMS memory, up to 64K in size, 
can be viewed through a window called a page frame. 
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the EMS page frame. Most newer EMS boards and memory managers 
support these specifications and are backwardly compatible with EMS 
3.2 as well. Some applications require an EMS version higher than 3.2. 

EMS 4.0 lets you move data in blocks of up to 64 pages (a full 
megabyte) making it possible with 386 and 486 systems to shuffle the 
equivalent of an 8088/86 chip’s addressable RAM in and out very quickly. 
In addition, the EMS RAM does not have to be contiguous; the memory 
manager can use whatever EMS memory it has available with few 
restrictions. In fact, the page frame is no longer required at all, although 
it is retained for backward compatibility with programs (actually, most 
EMS-aware software) which require it. 


How Do | Get EMS? 


EMS Page Frame 


As I noted earlier, if you have an 8088/86- or 80286-based computer, you 
must use an add-on EMS board to get this type of memory. DR DOS can use 
upper memory blocks with any of these as long has you have EMS that 
conforms to the LIM 4.0 specification. Because of the limitations of the 
microprocessors, you must use special hardware tricks to configure memory 
that is used as EMS in these computers. In fact, it is desirable to bring as 
much of your computer’s memory as possible under the control of the EMS 
board, so many vendors recommend disabling memory above 256K on your 
motherboard. The EMS board “backfills” from 256K up to the 640K that is 
usable by DOS and configures the rest of its memory as EMS. 


You’ll also need to set aside a 64K block of memory that DOS can use 
to view a page of EMS. This page frame can reside in DOS memory (the 
memory from 0 to 640) or be placed above 640K by the memory manager 
if you have a continuous 64K block of memory there. 

Sometimes you can have problems locating a contiguous 64K block, 
because there might not be enough space between the addresses used by 
the various adapter cards in your system. Frequently, you can change the 
addresses used by these cards to free up an upper memory block that can 
be used as a page frame. Some boards, such as Irma-type IBM 3270 
emulators don’t have addresses which can be changed, however. 
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As noted, if you have an 80386 or 80486 computer, you don’t need any 
special EMS boards. Memory managers like DR DOS’s EMM386.SYS 
can convert any or all of your extended memory to expanded memory. 

Expanded memory can be used directly by programs like Ventura 
Publisher, Publisher’s Paintbrush, Gray F/X, and others. These programs 
store large files — particularly image files — in expanded memory. You can 
also use a multitasking program like Desqview or 386Max, in which case 
your 386 or 486 system can run several different programs at one time in 
expanded memory. 


DR DOS enables you to use your memory better in a number of ways. 
We'll look at them in more detail in the next chapter. However, this 
summary will help you get started thinking. 


mg DRDOSallows you to reduce the amount of conventional memory 
used by your operating system, TSRs, device drivers, and other 
non-applications programs. This is done by loading parts of them 
into HMAor UMB. In some cases, a tiny stub of code is left behind 
in lower memory, but this typically occupies much less space than 
the full program or utility would have used. 


= DR DOS lets you use extended or expanded memory for some 
utilities, such as VDISK.SYS and PC-KWIK’s cache, which 
would normally use conventional memory. 


= DRDOS lets you manage your extended memory and expanded 
memory better. 


= DRDOS will let memory do double duty by moving tasks in and 
out through its TaskMAX capability. You can run several pro- 
grams using the same conventional memory, simply by swapping 
them in and out of disk storage as they are required.. 


Summary 


This chapter served as your introduction to memory, which, in IBM 
PCs and compatibles, is needlessly a complex topic. Indeed, much of the 
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progress we’ve seen in the computer industry has come simply from 
removing memory bottlenecks. 

However, if was difficult for early designers to imagine how we could 
use 640K of memory in 1981, when the most powerful applications ran 
in 64K or less. Before long, large spreadsheets, TSR programs, and other 
innovations had many users moaning over RAM cram. 

By 1985 we had the 80286 microprocessor, something called extended 
memory, an add-on hardware solution called expanded memory, and even 
more complexity to worry over. The first IBM PC was introduced with 
a chip that processed information internally in 16-bit-wide chunks, but 
had only an 8-bit data path to the outside world. The number of paths 
available to address this memory was limited, too, to 20. 

That means there were only 1,047,575 different addresses that could 
be used to specify different memory locations. The 80286 microproces- 
sor has 24 address lines and can address 16Mb of RAM, while the 80386 
and 80486 chips have 32 address lines for up to 4Gb (that’s gigabytes) of 
useful RAM. Fortunately, to allow the later microprocessors to be com- 
patible with the millions of 8088 and 8086 computers in use, Intel even 
the very latest 486 microprocessor emulates the 8088, with its 1 Mb 
limitation, when running under DR DOS. 

The basic 1Mb accessible to 8088/86 PCs and the later systems that 
emulate them is called conventional memory. It includes 640K set aside 
for the use of the operating system and your applications, with the 
remaining 384K allocated for special system use. 

The lowest 640K is called the application area. This low memory may 
range from about 40K on up to the full 640K, and includes both applica- 
tions and DOS itself. The portion of memory between 640K and 768K 
is reserved for video memory. If your video card doesn’t need all this 
memory (if, for example, you are displaying only monochrome text and 
no graphics), some of this memory can be reclaimed for DOS use. The 
area of the first megabyte from 768K to the 1Mb boundary is called the 
system area and is reserved for the Basic Input/Output System (BIOS) 
and the ROMs used with any add-on cards you might have installed in 
your system. This unused address space can be put to work by DR DOS 
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to hold device drivers, TSRs, and other code that would normally reside 
in low areas of your application RAM. The portions of memory used 
undet this scheme are commonly called upper member blocks, or UMBs. 

There is a special 64K block of memory immediately above the 1Mb 
boundary that can be accessed by special memory handlers called the 
High Memory Area, or HMA RAM. 

Extended memory is memory above 1Mb—to 16Mb on 80286 ma- 
chines and up to 4Gb on later microprocessors. Actually, the design of the 
motherboards of 80386 and 80486 computers may top out the memory 
you can actually install at 16 or 32Mb. Extended memory is not available 
to 8088/86 computers, because the system must use protected mode, 
which is found only on 80286 and later microprocessors, to access it. 

Expanded memory can be used on any IBM-compatible system from 
the 8088 on up. It was developed as a way of expanding the amount of 
RAM available to DOS programs, either to execute program code itself 
or as a place to store the data that the application uses. 

Expanded memory is a hardware solution, requiring special boards that 
contain the circuitry and firmware that do most of the work . With 80386 
and 80486 systems, expanded memory can be simulated from the avail- 
able extended memory and, so, you do not require a special EMS board. 

DR DOS enables you to use your memory better in a number of ways. 
You can reduce the amount of conventional memory used by your 
operating system, TSRs, device drivers, and other non-applications pro- 
grams. This is done by loading parts of them into HMA or UMB. DR 
DOS lets you use extended or expanded memory for some utilities, such 
as VDISK.SYS and PC-KWIK’s cache, which would normally use con- 
ventional memory. DR DOS will also let memory do double duty by 
moving tasks in and out through its TaskMAX capability. 
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chapter, it’s little wonder that the memory management im- 

provements found in DR DOS have garnered the most atten- 
tion. Whenever DR DOS and MS-DOS 5.0 are compared, it’s usually the 
memory features that are analyzed first. But, as you’ve learned, DR DOS 
has a lot more to offer than the memory-saving features found in MS-DOS 
5.0. And, even in the memory management area, it includes some 
enhancements over what you find in the latest Microsoft offering. 

The last chapter explained some of the concepts you need to understand 
to manage memory effectively with DR DOS. This chapter will explain 
how you can implement them effectively as you customize your DR DOS 
configuration. As always, you can use the DR DOS Install and Setup 
programs to do a pretty good job of using the MemoryMAX features. 
However, the deeper understanding you’ll get from this material will let 
you fine tune your system beyond what you might get from the stock 
parameters. 


What Is MemoryMAX? 


The term MemoryMAX, like TaskMAX, DiskMAX, and ViewMAX 
are marketing gimmicks. The nomenclature is intended to group a set of 
features in an attractive way, so you'll immediately be able to understand 
what Digital Research is trying to accomplish. In this case, the goal is to 
maximize your use of the available memory in your computer. 
MemoryMAX isn’t a program itself, but, rather, just a sexy way to refer 
to three individual device drivers and five commands included in DR 
DOS. The drivers and commands are somewhat inter-related and inter- 
dependent, but nevertheless exist as separate modules within the operat- 
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ing system. Used together and in various combinations, they do help you 
optimize your memory usage. 
Let’s look at each of them individually, and then see how they are used. 


EMM386.SYS 


This driver can be used only with Intel 80386 or later microprocessors. 
At this writing, that includes what is commonly called the 386DX , 
386SX, 386SL, 486DX, and 486SX chips, as well as equivalent chips 
offered by AMD. These all have a similar basic architecture and all accept 
the same set of instructions. They are full 32-bit chips, meaning that data 
is processed 32 bits at a time, and include the same basic modes. That is: 


@ Real mode, which emulates the 8088/86 microprocessor and its 
1 Mb memory limitation. 


m Protected mode, which emulates a mode found in the 80286 
microprocessor, and allows accessing extended memory. 


m Virtual 8086 mode, in which the microprocessor emulates multiple 
8086 chips, each of each can address its own 1 Mb of memory and 
function as if it were a separate computer. 


The 386DX is the basic microprocessor in this group, with 32-bit 
internal processing and a 32-bit data path to the outside world. The 386SX 
is a lower-cost, “286-killer” that provides exactly the same features as the 
386DX, but with a 16-bit data path that allows using lower-cost (and 
slower) memory boards. The DX version is also somewhat faster, as it is 
marketed in 25 Mhz, 33 Mhz, and (from AMD) 40 Mhz versions, while 
the SX is available in 20 Mhz and 16 Mhz speeds only (at this time; the 
16 Mhz versions are also being phased out.) The 386SL is a low power 
version of the 386 chip intended for use in lap-top computers. 


Any of these can work in tandem with an appropriate 80x87 math 
co-processor which can greatly speed up floating point operations with 
CAD software and other applications specifically designed to use these 
features. 

The 486DX chips have the math coprocessor built in, and consequently 
performs math operations even faster. Indeed, the 486 chip performs 
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many instructions much faster than the 386 chip. In addition to the math 
coprocessor, it includes a built-in 8K instruction cache. So, a 20 Mhz 486 
chip is actually 10 to 15 percent faster than a 33 Mhz 386 microprocessor 
in most cases. 


In the 486SX microprocessor the math coprocessor has been disabled 
(in early versions) or is entirely absent, providing Intel with a way to 
market the equivalent of a very fast 386 microprocessor at a lower, more 
competitive price. Contrary to what you might expect, the 80487 chip 
does not provide the 486SX with an external math coprocessor; that would 
defeat a key design consideration of the 486 chip. Instead, when you plug 
a 487 chip into a 486SX computer, the old 486SX chip is entirely disabled. 
The 487 chip is actually a fully functioning 80486 DX chip. 

Because of the special features of these chips, EMM386.SYS can be 
used to provide several important new features. It will: 

m Create EMS 4.0 memory (what Digital Research calls LIM), or 

expanded memory, without the need for special hardware. 

= Move most of the central portion of the DR DOS operating system, 

called the kernal, into either UMB or HMAmemory. You'll recall 
that upper memory blocks are to be found between 640K and the 
1 Mb boundary, while HMA memory is the 64K block of extended 
memory immediately above the 1Mb boundary. 


m@ Provide the management required to use UMBs for device drivers, 
TSRs, and data used by the operating system. 


Allow you to copy data from ROM into RAM. 
Automatically load itself into upper memory (or into conventional 
memory if you prefer). 

m Provide an additional 64K to 96K of conventional memory (on top 
of the 640K normally available) if you have a monochrome display 
adapter (MDA), Hercules card, CGA adapter, or EGA/VGA card 
which is being used in non-graphics, text mode only. 

Add 256K of extended memory to Compaq computers 


Allow using Windows 3 in Real, Standard, or Enhanced modes. 
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= = Work compatibly with certain DOS extenders which conform to 
the VCPI (Virtual Control Program Interface) standard. 


I’ll show you how to use each of these features later in this chapter. 
HIDOS.SYS 


If you have a system using an 80286 microprocessor or an 8088/86 
system you can’t take advantage of the built-in memory management 
capabilities of the 386 and later chips. However, if you have any 286 
system or an 8088/86 with an EMS memory board and expanded memory 
manager, DR DOS will let you do some tricks with extended memory. 


First, the DR DOS kernel can be loaded into HMA, reducing the 
amount of conventional RAM that is occupied by the operating system. 
If you have a computer with certain Chips and Technologies and AMD 
chip sets, which supports Shadow RAM, DR DOS can use this capability 
to relocate the DOS kernel into upper memory, and allow you to load 
TSRs, device drivers, and operating system data into upper memory 
blocks. With other 286 systems, you are out of luck. 

If your 8088/86’s expanded memory hardware and software provides 
mappable upper memory outside the page frame, HIDOS.SYS will use it 
automatically; you don’t need to do anything special. Just load your EMS 
board’s expanded memory before HIDOS.SYS. 

Two other things you can’t do with these other systems is create EMS 
memory from extended memory, and copy data from ROM to RAM. 
We'll look at how HIDOS.SYS is used later in this chapter. 


EMMXMA.SYS 
This driver can be used with extended memory cards to convert it to 


EMS memory. It is designed for PS/2 computers, and can be used as 
described later in this chapter. 
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The MemoryMAX Commands 


The five MemoryMAX commands can only be used when you have 
loaded EMM386.SYS or HIDOS.SYS, as they require their memory 
management features to function. 


HIDEVICE 


This command is included in CONFIG.SYS, and allows loading 
specified device drivers into UMBs. 


HIDOS 


This command for CONFIG.SYS relocates DR DOS operating system 
data into UMBs. 


HINSTALL 


This is also used in CONFIG.SYS to load TSR programs into upper 
memory. 


HILOAD 


This is the command line utility which can be used to load TSRs into 
upper memory after your system has booted. 


MEMMAX 


This command can be used to disable areas of upper memory if you 
find an application becomes confused. It can also be used to enable extra 
memory that can be reclaimed from your video adapter by EMM386.SYS 
and HIDOS.SYS. 


Using MEM and MEMMAX Commands 


Before we jump into learning how to use each of these drivers and 
commands, it might be a good idea for you to learn about DR DOS’s MEM 
and MEMMAX commands. You can use them to track what is happening 
as you try to load various drivers, TSRs, and data into HMA or UMBs. 
Some of the data they provide is quite technical, and not really of use to 
most of us, but I’ll describe each of the switches available to each of them 
so you won’t be tortured by curiousity. 
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MEM provides basic information, telling you how much conventional 
memory you had to start with (this will almost always be 640K), how much 
you have left for your applications programs, and how much extended 
memory you might have installed, available, and currently in use. 


/S This switch will tell you about the disk buffers installed in your 
system. If all your buffers have been loaded in conventional memory, 
you’ll see an address in low memory where the buffer chain is located, 
the owner (DR DOS), size of the buffers (1K per buffer allocated), and 
number of buffers assigned. 

If you’ve used HIBUFFERS in CONFIG.SYS to allocate these buffers 
from an upper memory block, MEM will show you that a single buffer 
has been retained in low memory, but the rest have been assigned from 
an address above the 640K (A000 hex) boundary. 


/B This switch shows you what parts of memory are being used by 
various portions of the operating system itself, including interrupt vec- 
tors, DOS kernel code, the environment, and other components. You may 
be able to use this information in fine-tuning CONFIG.SYS. 


/D This switch displays the names and memory locations of all of 
DOS’s built-in device drivers, such as PRN, LPT1-3, COM1-4, AUX, 
CLOCKS, and your disk drives A through C. It also shows the locations 
of device drivers loaded by CONFIG.SYS, such as your mouse driver. 
This information can be useful because the amount of memory required 
by given device drivers is shown. You can use this data to better fit 
combinations of device drivers into the available upper memory blocks. 


/M This switch generates a graphic memory map, showing the ad- 
dresses of your RAM, ROM, and EMS memory, and the sizes of each 
block in both hexadecimal and decimal notation. This is also potentially 
useful data. 


/F Displays memory blocks in segment FFFF (high memory). 


/U Displays memory blocks in upper memory. 
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/A This switch is a combination of all the above switches, providing 
you with a complete listing of all the information MEM can provide. 


/P This switch provides a pause after each screenful of information. 
You can also redirect the output of MEM to a file which can be viewed 
or printed for study by typing: 


MEM /switch>filename 
For example, you might type: 
MEM /B>MYMEM.ASC 


to capture an image of your memory usage in a file called MYMEM.ASC. 


MEMMAX can be used both to provide information and to disable 
some of DR DOS’s enhanced memory features that will be explained in 
more detail below. The MEMMAX enabling/disabling switches are +/-L, 
+/-U, and +/-V. They are used to turn on or off special memory features 
using lower, upper, and video memory respectively. You can also see the 
status of each type of memory by using /L, /U, and /V switches alone with 
no plus or minus sign. 


-U, +U 


MEMMAX is ordinarily used in your AUTOEXEC.BAT file (DR DOS 
puts it there automatically during Installation if you are using 
MemoryMAX features.) The MEMMAX -U command prevents other 
applications from trying to access upper memory (which has probably 
already been used by device drivers, TSRs, and so forth installed when 
CONFIG.SYS executes.) This is a protection feature. You can turn it off 
selectively by typing MEMMAX +U at the command line just before you 
execute a HILOAD command, or place the command in a batch file along 
with HILOAD to automate the procedure. 


-L,+L 


The operating kernel ordinarily resides in the lower part of your 640K 
of conventional memory. When it is moved to HMA or UMBs, this lower 
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memory is freed up for your applications. Some applications refuse to 
load in this low memory, as they were written to assume that low memory 
is never available under any circumstances. They are also unable to 
automatically move up and load where they think they are supposed to 
go, since that would leave a hole in memory. 

You will probably get a /Packed file is corrupt message as your tip-off 
that the low memory left behind by the DR DOS kernel is causing 
problems. You can enable or disable access to low memory for the benefit 
of these programs using the /L switch. Again, it’s easiest to place the /-L 
command in a batch file, just before the command to load your applica- 
tion. Then, the line following that command in the batch file can be: 


MEMMAX /+L 


which will re-enable access to low memory. In this way you can turn low 
memory access on and off as required by your particular suite of applica- 
tions. 


+V, -V 


These switches turn on and off access to video memory reclaimed by 
EMM386.SYS and HIDOS.SYS using the /VIDEO switch described 
below. 


DR DOS will set up EMM386.SYS for you when you run the Install 
and Setup programs. You can simply specify what features you want or 
do not want (such as EMS), and the correct switches will be placed on the 
directive line in CONFIG.SYS for you. This memory manager also has 
a number of default parameters that it will use if no appropriate switch is 
used, so you could, conceivably, get by with a directive as simple as this 
one: 


DEVICE=C:\DRDOS\EMM386.SYS 


In that case, the driver will search through upper memory for a free 
64K block and use that as an EMS page frame. All of extended memory 
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will be converted to EMS. If you want to place the page frame ina specific 
location, or leave some extended memory alone, you can use one of the 
switches described below. You can also use switches to fine tune how 
your memory is used. 


Ishould warn you that, particularly if you are inexperienced in working 
with 386 memory managers, you may need to experiment somewhat to 
arrive at the settings that will work best for you. That’s because 
EMM386.SYS isn’t always able to detect ROMs or other memory ad- 
dresses that may actually be in use. You may need to exclude certain areas 
and include others. You may find that your system works best when you 
allocate certain amounts of memory to EMS or extended RAM. Your 
EMS page frame may be moved to keep it from splitting one larger UMB 
into two smaller ones. These are all things you can determine for yourself 
with a little experimentation. 

This next section will explain each of the switches EMM386.SYS 
recognizes, and how to use them. In the examples shown, I'll often 
illustrate just one switch on a sample command line. However, you 
should know that it’s more common to use several non-exclusive switches 
on asingle line, so your own CONFIG.SYS directive may be considerably 
more complicated than the examples provided. 


The first thing you should do is determine whether or not you need 
EMS at all. If you are running primarily under Microsoft Windows and 
have few or no DOS applications that use EMS, you can disable this 
feature entirely. Windows 3 uses only extended memory, and will provide 
EMS as required for applications which demand it. 

If you do have some important DOS applications, you should check 
and see whether they use EMS and, if so, how much. Ventura Publisher 
3.0 in its GEM version can get by on 256K of EMS. Other programs, 
particularly spreadsheets and image editing packages, use EMS as work- 
ing area. The more EMS you have, the bigger your spreadsheet or image 
file can be. If you have only a few programs that require EMS, check to 
see if they can alternatively use hard disk space as virtual memory. You 
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can specify a hard disk or a RAM disk loaded into extended memory as 
the alternate workspace and skip EMS. 


If you do use EMS, you must set aside a 64K block of memory which 
can be used as the page frame (the “window” DOS will use to look at each 
block of EMS memory as required). EMM386.SYS allows you to specify 
the address that will be used for the page frame, or will find one for you. 
You can also disable EMS entirely. 

Ideally, your page frame should not be in memory below the 640K 
boundary. The /FRAME switch will let enable you to specify where in 
upper memory it should be located. The syntax is as follows: 


DEVICE=C:\DRDOS\EMM386.SYS /FRAME=xxxx 


You would substitute the name of the subdirectory where 
EMM386.SYS is located, if it is not to be found in C:\DRDOS. For xxxx, 
you can substitute one of three different strings: 


AUTO tells the driver to search through upper memory for a free 64K 
block, and use that as the EMS page frame. It will usually find an 
appropriate UMB. The /FRAME=AUTO specification is the default 
value, so you don’t have to specify this if you don’t want to. 


NONE tells the driver not to set up an EMS page frame. Since 
EMM386.SYS will always try to establish an EMS page frame, you must 
use /FRAME=NONE if you don’t want EMS, but do want to use other 
features of the memory manager. 

nnnn should specify an address in hexadecimal that you want to use 
for the EMS page frame. A contiguous block of 64K of memory must 
exist starting at that address for the page frame to be installed. For 
example, you might enter /FRAME=C800 to place the page frame at 
address C800h in upper memory. 

You might want to do this if the address selected by /FRAME=AUTO 
is inappropriate for some reason. You might conceivably have a ROM or 
some other program that EMM386.SYS failed to detect using the selected 
address. On several occaisons I’ve relocated the EMS page frame to 
better use the available upper memory blocks. It happened that the 
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automatically selected address split a large UMB into two pieces. By 
adjusting the page frame downward in memory just a bit, I was able to 
locate the beginning of the page frame in the lower UMB, leaving a larger 
block above. 


Keep in mind that some programs, notably Ventura Publisher, get 
confused if you locate the EMS page frame too high in upper memory. 
The range C000 to DOO are the most common addresses. I’ve had a few 
scanner interfaces also try to use that range, but was able to avoid conflicts 
by moving the page frame up or down a little to leave room for the scanner 
board’s ROM. 

EMM386.SYS has a switch that can be used to control the amount of 
extended memory that will be converted to EMS. You can use the 
following switch 


DEVICE=C:\DRDOS\EMM386.SYS /KB=xxxx 


for xxxx you would substittue one of the following values: 

0 or AUTO tells the driver to use all of extended memory. This is the 
default, so if you do want all your extended memory converted to 
expanded memory, you don’t need to use the /KB switch at all. 

nnnn should specify an amount of memory, in kilobytes, that will be 
converted to EMS. For example you would enter: 


/KB=512 


to convert 512K to EMS. All the rest of your extended memory would 
remain as extended memory. 


Capturing Upper Memory Blocks 


EMM386.SYS has several commands that can be used to grab control 
over memory between the 640K and 1 Mb (A000 to FFFFh) boundaries, 
and convert it to Upper Memory Blocks. As I’ve noted before, some of 
this memory is used by ROMs or as an EMS page frame, so it can’t all 
be converted to UMBs. Those who use EGA or VGA graphics will find 
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that addresses below CO00h are used by their video cards. The final 64K 
of upper memory is usually dedicated to your system ROM. In between, 
you may have anywhere from 32K to 128K of RAM that can be used to 
load device drivers, TSRs, and other memory-users that normally would 
consume lower RAM. To specify UMBs, it’s necessary for 
EMM386.SYS to determine which blocks of RAM are available and 
which should not be touched. 

At this point, you might be wondering why this exercise is necessary. 
The reason is that your computer system’s ROMs share addresses with 
RAM. If you have a typical 80286 (or higher) microprocessor system, 
your motherboard probably has a basic nine 1 megabyte RAM chips, 
either as dynamic RAM chips or single inline memory modules (SIMMs, 
which look like small printed circuit boards.) This RAM occupies ad- 
dresses 0000 through FFFF in hexadecimal, and DOS uses just the first 
10 pages of it, up to A000 or the 640K boundary. That memory is there 
in your system, even if you can’t ordinarily use any of it above A000. 

You also have ROMs in your computer, including the video ROMs at 
the lower end of upper memory (starting at AO00) and the system ROM 
I mentioned that ends at FFFF. These use some of the same addresses as 
the RAM you have between A000 and FFFF. Ordinarily, your system 
will ignore the RAM and address only the ROMs. The RAM, in effect, 
stands “behind” the ROM at the same address, like a person’s shadow. 


There are two ways in which the RAM between AOO0 and FFFF can 
be accessed. One way is through a procedure called RAM shadowing, in 
which ROMs are copied to the RAM that stands behind them at the same 
addresses. Then, your system is told to use the RAM, which now contains 
the same code as the ROM twin, instead of the original ROM. Since RAM 
is generally much faster than ROM, the shadow RAM technique can help 
speed up operations involving those ROMs. Video functions can be 
carried out much faster when video ROMs are shadowed, while shadow- 
ing system ROMs can speed up any ROM calls that your operating system 
or software make. 
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Shadowing can be provided either by the computer system chip set, or 
by the memory manager. Quarterdeck’s QEMM386 is one memory 
manager that can do this for you (it can be used as a replacement for 
EMM386.SYS, but not with the DRI driver.) In addition, the following 
chip sets have shadowing capabilities: Chips and Technologies NeAT, 
NeATsx, LeAPSet, LeAPSetsx, and SCAT; Advanced Micro Devices 
Am286ZX/LX. You don’t want both hardware and software attempting 
to shadow your RAM, so you'll want to specify one or other other, but 
not both methods. 


The second way of using upper RAM is by converting the free blocks 
not used by ROM to UMBs. You can ask EMM386.SYS to locate and 
convert these blocks for you, or you can specify which areas to include. 
If you have a simple, clean system without any tricky ROMs that 
EMM386.SYS can’t detect, this is the best course. All you do is include 
the following switch: 


DEVICE=C:\DRDOS\EMM386.SYS /AUTOSCAN-start-end 


The /AUTOSCAN switch tells the driver to look through the available 
upper memory, beginning at address start, until address end, and set aside 
any 4K blocks it finds that are not being used by ROMs or as an EMS 
page frame. 

If you don’t use the /AUTOSCAN switch, the driver will scan only 
memory between COOOH to FFFFH. You can use the start and end 
addresses to tell it to check either more or less memory than those default 
addresses. 

Incorrectly marking a block of memory as an UMB can cause your 
system to crash later on, so autoscan is fairly conservative. You can be 
telatively confident that the UMBs it locates are ones you can use safely. 


The /USE switch is the opposite of AUTOSCAN in terms of safety. It 
tells EMM386.SYS to take control over the specified upper memory 
addresses without qualification. Absolutely no tests are made to see if 
that memory will be used by anything else. This switch is included for 
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Converting RAM to UMBs 


AUTOSCAN 


USE 
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those who have a good understanding of what is going on in their system, 
and who know for certain that it is safe to use a particular range of memory. 
The switch is accompanied by a set of start and end addresses, using this 
format: 


DEVICE=C:\DRDOS\EMM386.SYS /USE=start-end 


Between the two extremes of the extra-cautious AUTOSCAN switch 
and the reckless USE switch are two others, described below, that add 
flexibility without discarding all safeguards. 


If you know, or think you know, that an area of upper memory is 
available, you can tell EMM386.SYS by using the /INCLUDE switch. 
The syntax is as follows: 


DEVICE=C:\DRDOS\EMM386.SYS /INCLUDE=start-end. 


You sould substitute for start the beginning address of the block you 
want converted to an UMB, and for end, the ending address of that block. 
The driver will still scan the memory and refuse to use it if the area is 
absolutely in use by another part of the system, but it doesn’t use the same 
Strict criteria that AUTOSCAN does. That is, if EMM386.SYS is not 
certain that the block is being actively used, it will go ahead and convert 
it to an UMB. 


I use this command on my system to reclaim an UMB block that 
supposedly belongs to the system ROM. While /AUTOSCAN will avoid 
using the whole 64K of system ROM in my computer, 32K of that is used 
only while the computer is booting up, to perform diagnostic tests. Once 
the tests are finished or bypassed, the system starts looking for CON- 
FIG.SYS, and that 32K of ROM is never, ever used again until the 
computer is rebooted. So, 1 INCLUDE it in my UMBs, and get an extra 
32K for my device drivers. 


You can also exclude areas of upper memory that you know are used, 
and which should not be used by EMM386.SYS. This is the reverse of 
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the INCLUDE switch, and is actually more of a convenience item than a 
necessity, since the memory driver is very good about locating occupied 
portions of memory. You’ll rarely have to use it to exclude an area using 
brute force. 

Instead, you can use it in combination with INCLUDE to define broad 
areas for upper memory blocks ina flexible way. For example, you might 
want to INCLUDE a large area that has several ROMs, and then EX- 
CLUDE only the ROM areas that are actually in use by your system. One 
INCLUDE statement could tell EMM386.SYS to grab everything from 
A000 to FFFF, then you could EXCLUDE your VGA text area, EMS page 
frame, and portion of system ROM used after bootup. 


If you have video display adapter memory space that you don’t need 
for graphics, converting it to UMBs is not the best use for it. Since this 
space is contiguous with the lower 640K of conventional memory, you 
can actually use it to increase the amount of memory available to your 
applications beyond the 640K boundary! You could conceivably end up 
with 704K or more of DOS memory, if you use the /VIDEO switch with 
EMM386.SYS. 


If you have a TTL monitor (the common green or amber-screen 
Monochrome Display Adapter or Hercules monitors), the /VIDEO switch 
can give you 704K of conventional memory. With CGA monitors, 736K 
of DOS memory is possible. 

Similar gains are possible with EGA and VGA video adapters, adding 
64K if your system is configured for monochrome text mode and 96K if 
you were using color mode. However, the /VIDEO switch must be used 
in conjunction with the MEMMAX command when you are using EGA 
and VGA video. You must enable memory by typing 


MEMMAX +V 


at the DOS prompt (or from a batch file). If you want to reenable standard 
VGA modes by releasing this extra memory, you'll need to use this 
command: 


VIDEO 


MDA, Hercules, CGA, 
EGA, VGA Adapters 
Usable 
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MEMMAX -V 


The /VIDEO switch can be used with no parameters, in which case 
EMM386.SYS will reclaim all of video memory that it can for DR DOS. 
The driver will automatically move the extended BIOS data area, which 
is ordinarily located at the top of conventional RAM, to an upper memory 
block, allowing your newly reclaimed video memory to become a single 
contiguous block of RAM with conventional memory below 640K. 
Don’t worry about what the extended BIOS data area is; generally only 
your operating system and Digital Research need to be concerned about 
what it is, and where it is located. 


This memory will be immediately available after booting the system 
for those with MDA, Hercules and CGA monitors. As I noted, EGA and 
VGA users must execute MEMMAX +V first. 

You may also specify start and end addresses if you don’t want to use 
all the video memory addresses for some reason. The syntax is as follows: 


DEVICE=C:\DRDOS\EMM386.SYS /VIDEO=start-end 


Start must always be A000, but end can be any valid upper address 
within your video card’s memory range. 


Loading The DR DOS Kernel in Upper Memory 


The /BDOS switch will allow you to load the central portion of DR 
DOS, called the kernel, into an upper memory area, freeing lower memory 
normally occupied by this module for applications programs. 
EMM386.SYS will locate a free block for you, or you can specify the 
area to be used. 

BDOS stands for Basic Disk Operating System, and is a term held over 
from CP/M (which had only one error message: BDOS ERROR ON A:) 
(Just kidding!) The syntax for the /BDOS switch is: 


C:\DRDOS\EMM386.SYS /BDOS=xxxx 


For xxxx you can substitute one of four values: 
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AUTO tells the driver to scan through upper memory and find a block 
which can be used for the DOS kernel. If no UMB is found, the high 
memory area (HMA) starting at FFFF will be used instead. 

FFFF forces the driver to use the HMA for the DOS kernel. The 
disadvantage to doing this is that no other program that might be able to 
use HMA memory can do so. However, you may want to use HMA if 
you don’t have any programs which need it, and want to free up as many 
UMBs for drivers and TSRs as possible. 

nnnn_ tells EMM386.SYS to move the DOS kernel to the upper 
memory block specified by the address nnnn. The address you specify 
must be the start of a block of memory large enough to hold the kernel. 

NONE tells the driver not to relocate the kernel, and to keep it in low 
conventional memory. 


The /ROM=xxxx switch will enable you to tell EMM386.SYS to copy 
data and code from ROM into RAM areas which are given the same 
addresses. Since ROM usually is much slower than RAM, this can speed 
up operations, such as character-based text display. For xxxx you can 
substitute: 

Start-end, representing the starting and ending addresses of the ROM 
to be copied. 

AUTO tells EMM386.SYS to scan for ROMs and copy all of them it 
can find to RAM. 

NONE specifies that no ROMs are to be copied. This is the default 
configuration; you must use the /ROM switch in ordér to activate ROM 
shadowing. You should also deactivate any shadow ROM capabilities 
built into your hardware, usually through a switch on the motherboard. 


Other EMM386.SYS Switches 


There are three other switches you can use with EMM386.SYS for 
specialized applications. I'll explain them in this section. 


Copying ROM to 
RAM 
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/COMPAQ is used with Compaq 386- and 486-based computers to 
free up an extra 256K of extended memory on machines with more than 
1 Mb of extended RAM. 

/LOWEMM tells EMM386.SYS not to relocate itself to upper mem- 
ory. It takes up 24K, leaving only 1K in conventional memory. If you 
are short of UMBs and prefer to use them for something else, or if you 
want to force EMM386.SYS not to use upper memory for another reason, 
you can use this switch. 

/XDBA causes something called the extended BIOS data area to 
remain at its default location at the top of conventional memory. Some 
programs won’t work properly if you allow EMM386.SYS to move this 
data area to upper memory. This switch will over-ride EMM386.SYS’s 
default setting and keep the extended BIOS data where it normally 
resides. 

This is an advanced switch which you’ll need only to solve a rare 
problem. Note that using this switch will prevent DR DOS from access- 
ing conventional memory below the BIOS data area and any additional 
memory provided by the /VIDEO switch as a continuous block of RAM. 


Other DR DOS Device Drivers for 
Memory Management 


DR DOS also includes additional device drivers for memory manage- 
ment beyond EMM386.SYS. One of these is HIDOS.SYS, which is used 
with Intel 80286-based computers. It provides some of the functions 
found in EMM386.SYS, allowing for the limitations of the 286 hardware. 

Any 286 computer can use the driver to relocate the DR DOS operating 
system kernel to high memory, using the /BDOS switch. If you have a 
PS/2 board which conforms to the XMA memory specification drawn up 
by IBM, you must load EMMXMA.SYS, described below, before you 
can use HIDOS.SYS. 

The /BDOS switch has the same function and syntax as it does under 
EMM386.SYS, but you can only use HMA for the kernel with 286 
systems that don’t have one of the chip sets listed below. 
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Therefore, you can use /BDOS=AUTO or /BDOS=NONE in the 
following format: 


C:\DRDOS\HIDOS.SYS /BDOS=AUTO|NONE 


If you have a computer which uses the Chips and Technologies , SCAT, 
NeAT or LeAP chip sets, or AMD’s AM286ZX/LX chip sets, there are 
other capabilities found in EMM386.SYS that can be used with 286 
computers. I’ll list them here, but the switches and syntax are the same 
as for EMM386.SYS. Refer back to the previous section for more 
information on these switches: 


a /AUTOSCAN 

/USE 

/INCLUDE 

/EXCLUDE 

/VIDEO 

/ROM 

/BDOS (to relocate the kernel to UMB, rather than HMA) 
/XDBA 


In addition, HIDOS.SYS has one more switch, /CHIPSET, which can 
be used to specify the type of chip set your system has, or to disable 
mapping of shadow RAM. The syntax is as follows 


C:\DRDOS\HIDOS.SYS /CHIPSET=chipset 


You can use one of the following parameters to specify the chip set in use: 


AUTO HIDOS.SYS will determine which chip set is used automati- 
cally. This is the default setting. 


AM286ZX for any Advanced Micro Devices Am286ZX/LX chip set 
NEAT for both NeAT and LeAP chip sets 
SCAT for Chips and Technologies SCAT chip set 


You may also specify how HIDOS.SYS is use available memory to 
shadow ROMs, with the following parameters: 
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EMSUMB will shadow ROMS to EMS 4.0 or EMS 3.2 upper memory 
blocks. This switch works with 386, 286 and 8088/86 systems with an 
EMS board. You must first load an EMS driver other than EMM386.SYS 
(which works only with 386 computers). This driver will generally be 
supplied by the vendor of your computer or EMS board. 

EMSALL will shadow ROMS to all available EMS upper memory 
including the EMS page frame. This specification will disable EMS for 
all other programs. You would use it if you have only a very limited 
amount of EMS and want to apply it to ROM shadowing to gain speed. 

RAM will shadow your ROMs to permanent upper RAM. You must 
include this parameter in conjuction with the /USE switch to tell 
HIDOS.SYS where this RAM is located. 

NONE for no mappable shadow RAM at all. 


Some memory boards for IBM PS/2 computers are compatible with 
IBM’s XMAstandard. This device driver can use these boards to provide 
EMS 4.0 memory. You must use a page frame between the addresses 
C000 and DFFF hex. The switches used with this driver are as follows: 

/FRAME=xxxx, which specifies the address of the 64K page frame. 
If you do not use this switch, EMMXMA.SYS will scan automatically 
for an appropriate block of memory between C000 and DFFFH 

/KB=nnnn, which is used to specify how much EMS memory to use. 
Without this switch, the driver will convert all available memory on the 
XMA board to EMS. 

Once you have loaded EMMXMA.SYS, you can also use HIDOS.SYS 
to move the DOS kernel into HMA RAM. 


Using HIDOS, HIDEVICE, HIINSTALL, HILOAD 
and HIBUFFERS 


DR DOS has four commands or directives that can be used to place 
drivers, TSRs, and DOS data structures into the UMBs that are created 
by EMM386.SYS and HIDOS.SYS. Four of them are used within 
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CONFIG.SYS, while the fifth can be executed from the DOS prompt to 
load TSRs after your system has already booted. I’ll explain each of these 
one at a time. 


HIDOS is a CONFIG.SYS directive that moves as much as possible 
of DR DOS’s operating system data structures into UMBs. It must be 
placed in your CONFIG.SYS file after either EMM386.SYS or 
HIDOS.SYS. You cannot use it with other memory managers, such as 
QEMM386 or 386MAX. The command has only two possible parame- 
ters, ON and OFF. The format is as follows: 


HIDOS=ON (or OFF) 


HIDEVICE is used to load device drivers into UMBs, and is used as 
a replacement for the CONFIG.SYS DEVICE command. You must use 
this directive after either EMM386.SYS or HIDOS.SYS, and cannot use 
it with third party memory managers. Some of DR DOS’s device drivers, 
such as ANSI.SYS, DISPLAY.SYS, PRINTER.SYS, and VDISK.SYS 
can be loaded high. You can also load scanner and mouse drivers, as well 
as the drivers used to control add-on storage such as Bernoulli Boxes. 


Note that while your Bernoulli device functions properly when the 
RCD.SYS device driver is loaded high, the Iomega utility RCD.EXE is 
unable to detect the driver and refuses to run. I run this utility only to 
clean the drive’s heads and to format new disks, so I change my CON- 
FIG.SYS file and reboot when I absolutely must have/RCD.SYS loaded 
into conventional memory. 

Your best bet is to experiment, loading one driver at a time high and 
then running your computer awhile to see if the device functions as you 
expected. Some drivers are sensitive as to its location in memory, and 
may not work correctly or at all when relocated. If you experience no 
problems, you can add that device driver to those loaded into UMBs. 

You need a separate HIDEVICE line for each driver that you want to 
load. The syntax is as follows: 
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HIDEVICE=C:\SYS\RCD.SYS 


Substitute for C:\SYS the name of the subdirectory where the device 
driver is located. 


If your UMBs are limited or are split up into several contiguous areas, 
you may wish to experiment with the loading order in order to pack the 
most drivers into the available UMBs. For example, if you have a 32K 
UMB followed by 4 24K UMB, and three device drivers that require 12K, 
26K, and 10K respectively, you shouldn’t load the 12K or 10K drivers 
first. They will go into the 32K block and not leave enough free upper 
memory for your 26K driver. If you load the 26K driver first, it will go 
into the 32K block, leaving 6K left over, and both of the other two will 
load into the 24K UMB nicely. 

The best approach to take is usually to try loading the larger drivers 
first, but sometimes you’ll need to change the order to get everything to 
fit properly. The MEM command with the /D switch can help you by 
showing exactly how much memory each driver that is loaded requires. 
You can use this information to juggle the loading order appropriately. 


HIINSTALL is the equivalent directive which loads terminate and stay 
resident (TSR) programs into upper memory blocks. You may have some 
third-party TSRs that normally load into conventional memory that you’d 
like to move to UMBs. SideKick, ProKey, WordFinder, and similar 
utilities will work just fine in upper memory. 

DR DOS itself includes some programs that are loaded into memory 
once each session, and then remain there. You might not have known that 
these are actually a type of TSR. They, too, will function well in upper 
memory. These external commands include CURSOR.EXE, GRAPH- 
ICS.COM, GRAFTABL.COM, JOIN.EXE, and PRINT.COM. Other 
than PRINT.COM, these are all specialized utilities tha may not be needed 
by the average worker. It’s nice to know they can be loaded high when 
necessary. I’ve heard reports that some computer chipsets, particularly 
those from DTK, don’t work properly with HIINSTALL. Digital Re- 
search is working on the problem. 
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HIINSTALL is used from within CONFIG.SYS. If you want to load 
a TSR high from the DOS command line, use HILOAD, discussed later. 
The syntax for HIINSTALL is as follows: 


HIINSTALL=filename [parameters] 


For filename you would substitute the drive, directory, and file speci- 
fication for the TSR program. The parameters you specify are those 
required by the TSR itself during loading. For example, to load a hand 
scanner utility, you might have a line that looks like this one: 


HIINSTALL= HSCAN.EXE /A=340 /l=11 /D=3 


As with all the upper memory utilities provided by DR DOS, you must 
have EMM386.SYS or HIDOS.SYS loaded to use HIINSTALL, and it 
will not work with third party memory managers. 


HIBUFFERS is the final CONFIG.SYS directive that can use memory 
above 640K. This command is used to load DOS buffers into HMA RAM 
or UMBs rather than conventional memory. It will first try to use high 
memory, and if there is not enough, will load the rest of the buffers into 
upper memory (if HIDOS has been switched ON). Otherwise, the remain- 
ing buffers will be created in conventional memory. 

HIBUFFERS must be included in CONFIG.SYS after EMM386.SYS 
or HIDOS.SYS, and after a HIDOS=ON statement if you want to use 


UMBs for some of the buffers. ‘ 


HILOAD is an external command that loads programs such as network 
drivers or TSRs into upper memory. It functions like HIINSTALL, except 
you can use it from the DOS command prompt. That allows you to load 
these programs from your AUTOEXEC.BAT file, or from other batch 
files only as they are needed. For example, you may need your WordFin- 
der TSR only when you use your word processing software. Instead of 
installing it every time you reboot your computer, you can place the 


HIBUFFERS 


HILOAD 
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HILOAD command in the batch file that loads the WP program to install 
this TSR at that time. 

If you need a given TSR only occasionally, HILOAD gives you some 
added flexibility as to when and how you load it into memory. As with 
HIINSTALL, HILOAD can be used with CURSOR.EXE, GRAPH- 
ICS.COM, GRAFTABL.COM, JOIN.EXE and PRINT.COM. Three 
other DR DOS TSRs, KEYB.COM, SHARE.EXE, and NLSFUNC.EXE 
will automatically try to load themselves into upper memory, if available, 
so you don’t need to use HILOAD or HIINSTALL with them. 

The HILOAD command must be preceded by MEMMAX +U to 
enable upper memory, and it will not work if you are using third party 
memory managers. 


MemoryMAxX is Digital Research’s term for its set of memory man- 
agement features. They include three device drivers used in CON- 
FIG.SYS and five commands that are used either in CONFIG.SYS or 
from the DR DOS command line. 

EMM386.SYS is a memory manager for Intel 80386 and 80386 
microprocessors. Because of the special features of these chips, 
EMM386.SYS can be used to provide several important new features. It 
can: 


m Create EMS 4.0 memory (what Digital Research calls LIM), or 
expanded memory, without the need for special hardware. 


= Move most of the central portion of the DR DOS operating system, 
called the kernal, into either UMB or HMA memory. 


m Provide the management required to use UMBs for device drivers, 
TSRs, and data used by the operating system. 


Allow you to copy data from ROM into RAM. 


Automatically load itself into upper memory (or into conventional 
memory if you prefer). 
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@ Provide an additional 64K to 96K of conventional memory if you 
have a monochrome display adapter (MDA), Hercules card, CGA 
adapter, or EGA/VGA card which is being used in non-graphics, 
text mode only. 


Add 256K of extended memory to Compaq computers 
Allow using Windows 3 in Real, Standard, or Enhanced modes. 


Work compatibly with certain DOS extenders which conform to 
the VCPI (Virtual Control Program Interface) standard. 


HIDOS.SYS is a device driver for 80286 computers and 8088/86 
machines with EMS memory that will allow any of them to load the DOS 
kernel above the 640K boundary. With certain chip sets, it will also allow 
you to load TSRs, device drivers, and operating system data into upper 
memory blocks. 

EMMXMASSYS is a device driver for IBM PS/2 computers with XMA 
memory boards, to create EMS memory out of the memory on these 
add-ons. 

HIDEVICE allows loading specified device drivers into upper mem- 
ory blocks from CONFIG.SYS. 

HIDOS can be used in CONFIG.SYS to relocate the DR DOS oper- 
ating system data into UMBs. 

HIINSTALL is a CONFIG.SYS command for loading TSR programs 
into upper memory. 

HIBUFFERS can be used in CONFIG.SYS to load DOS’ 's BUFFERS 
above the 640K boundary. 

HILOAD is a command line utility which loads TSRs into upper 
memory outside of CONFIG.SYS. 

The MEMMAX command can be used to disable lower, upper, and 
video memory if you find an application becomes confused. It can also 
be used to enable extra memory that can be reclaimed from your video 
adapter by EMM386.SYS and HIDOS.SYS. 

MEM isa command that provides a display of your memory, and shows 
how it is used by device drivers, interrupts, and other features of the 
operating system. 
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Introduction to CONFIG.SYS 


he changes that Digital Research has made to the CONFIG.SYS 

i file are among the most breath-taking package of enhancements 

ever brought to an IBM-compatible. That may sound like an 

overstatement, until you stop to consider just how essential and central to 
your computer’s operation CONFIG.SYS is. 

CONFIG.SYS is the list of instructions DR DOS uses to build itself at 
boot-up time. The ways in which you can structure those instructions 
hasn’t just been spiffed up, it’s been completely made-over and turned 
into a programming environment of its own. 


That’s not to say that you need to learn how to program to customize 
DR DOS with CONFIG.SYS. However, some powerful new features 
have been added that give you unprecedented flexibility in how you 
configure your operating system. This chapter will explain what CON- 
FIG.SYS is, and how to use each of its features, both old and new. 

You’ve already had some exposure to CONFIG.SYS in earlier chap- 
ters; that was unavoidable. If you found some of the discussions puzzling, 
this chapter and the next one should clear up the mystery. If you’re an 
old hand, prepare to be impressed with the capabilities DRI has grafted 
on to an old friend (or enemy, as the case may be.) You may even have 
some surprises in store for you: for example, DR DOS includes two of 
these files, DCONFIG.SYS and CONFIG.SYS. 

I’m going to cover only the CONFIG.SYS directives that actually 
change how your system works in this chapter. In Chapter 12, we’ll dive 
into the new commands that let you change how CONFIG.SYS operates 
to provide more extensive customization than was possible in the past. 


No Programming 
Required 
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What Is CONFIG.SYS? 


DOS 2.0 Added 
CONFIG.SYS 


In the IBM world, the operating system is at the same time one of the 
most flexible and least flexible pieces of software we use. That’s because 
DOS deals with our computer hardware ona most basic and intimate level. 
It needs to be very flexible in order to carry out requests for services that 
may involve sending information to many different types of printers, 
display screens and other output devices, and receiving data from sources 
as different as scanners (which send streams of bits used to represent 
images) and keyboards (which transmit codes representing key combina- 
tions). 

This flexibility wasn’t always built into DOS. The first MS-DOS 1.0 
and 1.1 and some earlier operating systems could deal only with a limited 
set of devices, which had to be accounted for at the time the program was 
written. There was no way to add a new type of printer, or CRT, or other 
device without releasing a new version of DOS. 


DOS 2.0 was introduced when the first hard disks became available 
for PCs, and debuted the concept of installable device drivers. Simply 
put, these drivers are special modules that tell DOS how to handle 
particular types of devices, When the operating system boots, it actually 
builds a custom version of itself out of the building blocks you specify in 
a listing which is called CONFIG.SYS. These blocks are carefully 
stacked one one top of another during the loading process in a way that 
does not allow them to be moved, changed, added or subtracted later 
during that session. 

So, while we have a great deal of flexibiliy in how we tell DOS to build 
or configure itself at boot time, we have no leeway whatsoever thereafter. 
Once erected, our DOS structure becomes extremely inflexible. If you 
decide you want to use a different device, or what to use it in a way that 
is not allowed using the parameters you originally specified, your only 
option is to start DOS over from scratch with a new set of configuration 
instructions. 

This is a serious limitation of DOS, but one we have to live with for 
the time being. DR DOS makes the situation a lot more livable by 
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providing new and more convenient ways of specifying what configura- 
tion we want to use at boot-up time. It does this in several ways. 


1. Your CONFIG.SYS file in DR DOS can contain queries which ask 
you if you want to use a particular facility during this session. Thus, a 
single CONFIG.SYS file can serve multiple purposes. 


2. You don’t need to place all the instructions you want to use within 
CONFIG.SYS itself. DR DOS can access a file specified within CON- 
FIG.SYS, and carry out the commands placed in that file (or files). You 
can use the query function to determine which of these files should be 
used in a given instance. 


3. CONFIG.SYS files can contain comments, which explain what 
various functions do, what parameters they expect, and how to modify 
them. That can help when it is time to use a different configuration. You 
can also use this capability to “comment out” lines that you want to disable 
(without being queried each time) but which you don’t want to remove 
entirely. 


4. CONFIG.SYS can contain subroutines which can be accessed as 
tequired to load only the features you want active for a particular session. 


5. As I noted at the beginning of the chapter, DR DOS provides an 
optional file called DCONFIG.SYS, which it will load before CON- 
FIG.SYS. You gain some extra flexibility from having this optional file 
available, as you’ll discover later in this chapter. 

The easiest way to jump right into discussing how CONFIG.SYS can 
help you is to explain how each feature works. The CONFIG.SYS 
commands, or directives, can be broken down into four categories: those 
which affect operation of your disk drives and other storage media; those 
which control the various features of your system itself, those which 
manage installation of device drivers and programs that can be installed 
from CONFIG.SYS, and a new category, directives that can be used to 
control and structure how CONFIG.SYS carries out the other commands 
in the file. Most of the commands in the first two categories are not new. 
The others, however, can take some getting used to. 
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Disk Operation Controls 


FASTOPEN 


DOS Spends Time 
Hunting Files 


The following commands are used to tailor the performance of your 
hard disk drives or floppies, or to add them to your system. Device 
drivers, installed through the DEVICE= directive, also can have some 
effect on your storage hardware. 


You can think of FASTOPEN as a kind of disk buffer for file names. 
DR DOS keeps a list of file names and paths in this buffer as you access 
programs and data files during a session. Then, if you need to use the 
same file again, DR DOS does not have to hunt along the subdirectories 
named in your PATH statement to find it. If you don’t think that can save 
some time, think about how DR DOS searches for files. 


When you enter a command at the DOS prompt, the operating system 
looks at the string of words you’ve typed and breaks it up, or parses it, 
into individual components. At first, it concerns itself only with the first 
word on the line. Is that word an internal DR DOS command? If so, the 
rest of the line is passed on to that command as arguments, and DR DOS 
attempts to carry out the command. 

It will next look to see if there is an executable file ending in .COM, 
.EXE, or .BAT (in that order) in the current directory, and try to execute 
the line. If not, DR DOS will then look for executable files in each of 
the subdirectories named in your PATH statement. You probably have a 
PATH command in your AUTOEXEC.BAT file, which looks something 
like this: 


PATH=C:\DRDOS;C:\UTILS;C:\SYS;D:\WINDOWS 


A longer path (it can be up to 123 characters long) will give DOS more 
optional places to look, but can greatly increase the amount of time you 
wait before the command or program is executed or, in the worst case, 
the file is not found at all and you see a BAD COMMAND OR FILE 
NAME error message on the screen. DOS, after all, stores subdirectory 
listings in files of their own, so if one of the subdirectories on your path 
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was C:\WINDOWS\OMNIPAGE, DR DOS would open the file that 
represents the C:\ WINDOWS subdirectory, hunt through it for a subdirec- 
tory name OMNIPAGE, then close that file and open the OMNIPAGE 
subdirectory file looking for the command you typed—even if you 
happened to enter a typo rather than a real command. Think about that 
the next time you’re tempted to add yet another subdirectory to your path. 


FASTOPEN creates a table of filenames in memory, and DR DOS can 
check this table first when it goes to opena file. If the filename is present, 
it can directly open the file and not have to hunt through your entire path. 
You can specify as few as 128 filenames, or as many as 32768. The table 
is built anew each time you reboot your computer, so it’s unlikely you’d 
ever access enough files in a given session to require 32768 entries. 
Setting aside memory for many more entries than you need won’t improve 
performance. Each entry also uses up 2 bytes of memory, so you wouldn’t 
want to dedicate 64K just for the FASTOPEN buffer. 

That’s a lot less than the memory required by MS-DOS for its 
FASTOPEN entries, which each require 48 bytes. The default value is 
512, (using up 1K of RAM), but you can specify fewer if you want. The 
syntax for this directive is: 


FASTOPEN = nnnn 


where nnnn is a number between 128 and 32768. 


This directive enables DR DOS to recognize additional disk drive 
letters that aren’t assigned to physical or logical drives when your com- 
puter boots. Ordinarily, the operating system recognizes your floppy and 
hard disk drives and assigns drive letters to them. A: and B: belong to the 
first two floppy disks (if you have only one such drive, A: and B: will 
apply to that one alone). Your first hard disk will be assigned C:, with 
each physical or logical drive after that one given the letters D:, E:, and 
so forth. Any RAM disks you create using VDISK.SYS or a similar 
program will be assigned the letters immediately following those given 
to your hard disks. 
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If you try to use any other drive letters, DR DOS will report Invalid 
drive specified. That’s a convenience to you, since you won’t waste a lot 
of time trying to access disk drives which don’t exist. However, you 
won’t be able to create new logical drives, using commands like SUBST 
(which assigns a drive letter to a subdirectory name) beyond the valid 
drive letters DR DOS recognizes. LASTDRIVE lets you tell the operat- 
ing system the letter of the last drive you intend to use, so it will make 
room in its list of valid drives to include additional devices added after 
the system has booted. The syntax for this directive is: 


LASTDRIVE = criveletter 


where driveletter is a letter from C to Z. 


The DRIVPARM directive lets you define the physical characteristics 
for a disk drive that DR DOS already knows about. It’s useful for 
integrating drives in computers that were designed before that drive type 
was developed. So, you can use DRIVPARM to tell an 8088-based 
system that a given 3.5-inch disk drive is a 1.44 Mb unit with 80 tracks. 
There are seven different parameters you can enter; check your DR DOS 
documentation for more information on using this command. 


BUFFERS are like a dumb disk cache. We already discussed the 
differences between disk buffers and cache earlier in this book. DR DOS 
will assign 15 buffers if you don’t include a BUFFERS or HIBUFFERS 
line in CONFIG.SYS. You can reduce these to as few as three, for 
example, if you have a cache installed, or as many as 99 if you’re really 
careless. (Too many buffers can reduce performance as DR DOS spends 
more time looking through the buffers than it would save by not reading 
the information from disk.) 

The BUFFERS command uses conventional memory; HIBUFFERS 
will use upper memory blocks instead, if available. 
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CONFIG.SYS System Controls 


These directives set up certain system parameters that are shared by 
all the software that you use. 


This command governs when DR DOS will look to the keyboard to 
see if you’ve pressed Ctrl-Break or Ctrl-C to stop the running program. 
It does not disable either of these two key sequences; it only changes the 
way in which DOS checks for them. 


When you have this line in your CONFIG.SYS file: 
BREAK = OFF 


DR DOS will only stop the program when it reads from the keyboard, 
writes to the screen, or sends output to the printer. The other option: 


BREAK = ON 


will tell DR DOS to look for Ctrl-Break and Ctrl-C each time the program 
reads from and writes to your hard disk or floppy. This setting will let 
you break into programs that don’t use the keyboard, CRT screen, or 
printer for long periods of time. For example, you may have a word 
processing program that performs its global searches and replaces without 
displaying any progress reports on the screen. You’d have no way of 
stopping the program after it started a long search/replace if BREAK was 
off. } 

Many programs disable BREAK entirely so that you must use the 
method provided by the application (often the ESC key) to interrupt a 
process. That’s often necessary because it’s possible to damage files if 
you stop a program at the wrong place. 


This directive tells DR DOS how to format date and time information, 
which currency symbol is in use in your particular country, and which 
code page should be used to provide the correct characters and symbols 
used in your country’s language. If you live in the United States, you’ll 
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probably never have to change this setting. If you work in Europe, 
Canada, or other places where accommodating a second or third language 
is amore common part of life, you might have to use this. 

The syntax is: 


COUNTRY=xxx, yyy, filename 


You would replace xx with the country code for the time and date 
format you wish to have as the default. The actual code for some countries 
is, seemingly, related in some way to the international area code used for 
direct telephone dialing. Available numbers are shown in Figure 11.1. 


Country Country Code 
Australia 061 
Belgium 032 
Canada 002 
Denmark 045 
Finland 358 
France 033 
Germany 049 
Hungary 036 
Israel 972 
Italy 039 
Japan 081 
Korea 082 
Latin America 003 
Middle East 785 
Netherlands 031 
Russia 007 
Spain 034 
Sweden 046 
Swiss 041 
Turkey 090 
United Kingdom 044 


United States 001 
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You can also specify yyy, which is the code page of the character set 
you want to use, and filename, which contains other country data. You 
can find a list of code pages in your DR DOS manual. These are organized 
by language rather than country, so French-speaking Canadians and 
French computer users would both select the same code page. 


This directive controls how many files can be opened at the same time 
by all your programs. The default value is 20, but the installation 
programs for some applications demand a much greater number, up to 60 
or more. Each extra file handle allowed consumes about 64 bytes of 
memory, so it’s best not to have more than you really need. DR DOS will 
let you specify from 20 to 255. The syntax is: 


FILES=nnn 


Some older software uses File Control Blocks (FCBs) rather than the 
file handles specified with the FILES command. Your documentation 
will specifically mention that you need an FCBS entry, and will tell you 
how many of these blocks to allow. The syntax for this directive is: 


FCBS=n1, n2 


The value specified for m1 can range from 1 to 255, and represents the 
number of FCBs that can open at once. The value for n2 indicates how 
many FCBs cannot be automatically closed to accommodate an applica- 
tion that attempts to use more than the number specified in n/. 


This is the directive that turns DR DOS’s command line buffer on and 
off, and specifies the size of the buffer to be used. The syntax can be a 
little confusing, so pay close attention. The basic format is as follows: 


HISTORY = ON [,buffersize] [,ON|OFF]]|OFF 


The reason the syntax is mildly convoluted is that you can turn two 
entirely features on or off. The first ON/OFF pair is used to enable or 
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disable the buffers. The second pair determines whether the characters 
that are recalled are inserted at the cursor position, overwriting anything 
that is already on the command line (insert OFF), or whether the charac- 
ters are inserted in front of the cursor, retaining the existing characters on 
the line (insert ON.) 

You’d use ON if you think you’ll want to add characters before 
previously typed commands, and OFF when you just want the recalled 
commands to be displayed after the command prompt for immediate 
execution or editing. For most of us, OFF is the logical choice. 

Two buffers of equal size are created by the HISTORY directive. The 
first one is used to store commands you enter from the DOS command 
prompt. The second buffer stores commands you enter while running an 
application. You can recall either set of commands using the keys 
discussed in Chapter 4. Which commands are recalled is determined by 
your current environment: inside an application, the application’s com- 
mands will be displayed. Once you leave the application, those com- 
mands are flushed from the buffer, and the DOS commands you enter will 
be shown. A few examples will clarify the use of this directive. 


HISTORY = ON,ON 
HISTORY = ON,4096,OFF 


This first example turns on both command and application buffers, and 
sets insert mode to ON. Both buffers will be 512 bytes in size, which is the 
default value. The third sample line turns on the command line buffer and 
application buffers, sets the buffer size to 4096 bytes (the maximum), and 
turns off insert mode. The smallest buffer size you can set is 128 bytes. 


SET is the directive used to place variables into the DOS environment. 
Prior to the latest version of DR DOS, the average user could only do this 
from the DOS command line or a batch file. Now you can set variables 
you need from CONFIG.SYS. This ensures that all copies of COM- 
MAND.COM loaded after CONFIG.SYS will include the environment 
variable you specify. Moreover, since users can’t abort CONFIG.SYS 
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(unless you write it in such a way that you give them the option), this 
method eliminates problems that can occur if the user happens to abort 
AUTOEXEC.BAT with Ctrl-C, or something else happens that keeps the 
variables from loading properly. 

Many programs use an environment variable to determine where they 
should look for their own program files, or to determine what subdirectory 
will be used for temporary files. Calera’s WordScan and QMS’s Ultra- 
Script are examples of the former type of software. We’ll look at the 
environment in more detail in Chapter 14. 


This directive will start the DOS command processor, COM- 
MAND.COM, or another one of your choice (such as 4DOS.COM). You 
can also use this command to specify a directory other than the root 
directory for COMMAND.COM. You may also use it to set the size of 
the DOS environment (we’ll look at the environment topic a little later). 

The syntax for SHELL is as follows: 


SHELL = filename [/E:nnnnn] [/P[:filename]] [/R] 


You would substitute for filename the name and subdirectory path for 
the command processor, usually COMMAND.COM. The optional /E 
switch can include nnnnn, which represents the size of the environment 
in bytes. Values from 512 bytes (the minimum, and considerably more 
than the 160 bytes used by MS-DOS) to 32,751 bytes. If you enter an 
incorrect value, an environment of 512 bytes will be used. 

/ 


The non-optional /P switch makes the command processor permanent 
and tells DR DOS to execute AUTOEXEC.BAT when CONFIG.SYS is 
finished. If you don’t use /P, you’ll be able to remove the command 
processor from memory at the DOS prompt by typing EXIT. That’s a 
good way of locking up your system. If you want to use a file other than 
AUTOEXEC.BAT, you can enter a different file name following the /P 
switch. , 

The optional /R switch tells DR DOS to attempt to load COM- 
MAND.COM into high or upper memory, instead of conventional mem- 
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ory, if their is room. You must have a memory manager like 
EMM386.SYS or HIDOS.SYS loaded before attempting this, however. 

Many people get the SHELL command confused with the DOS COM- 
MAND command and the environment variable COMSPEC. Here’s a 
quick description of the difference: 


COMSPEC is a variable that tells DR DOS the name and subdirectory 
location of the current command processor. That command processor 
will be used whenéver you load a new copy of COMMAND.COM. (This 
is done whenever you use the DOS prompt from within a program that is 
already running. For example, your word processor may allow you to 
“shell out” to DOS to perform some DOS function. Or, Windows may 
load another copy of COMMAND.COM to provide a DOS prompt while 
Windows is still running. 

The SHELL directive sets COMSPEC to equal the command proces- 
sor you specified when CONFIG.SYS is run. You can change the value 
of COMSPEC from the DOS prompt, a batch file, or even with a SET 
statement in CONFIG.SYS that follows the SHELL directive. You would 
enter the change this way: 


COMSPEC=filename 


Substitute for filename the name of the alternate command processor 
you want to use. When would you do this? Perhaps you want COM- 
MAND.COM as your primary command processor, but would like to use 
4DOS or NDOS as secondary processors to be loaded by Windows or 
another program. Changing COMSPEC will let you have this flexibility. 


The command which loads any additional copies of the command 
processor is called the COMMAND command (if that isn’t confusing 
enough, as it is.) You can exit from the new processor by typing EXIT. 
A simple way to see that you have indeed loaded a new command 
processor is through use of the SET command. From the DOS prompt 
type this line: 


SET PROCESSORSThis is the first version 
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Then type SET again with no arguments. You'll see a list of your 
current environment variables (including COMSPEC), and one like this: 


PROCESSORsSThis is the first version 


Now type COMMAND. A new copy of COMMAND.COM will be 
loaded. Type SET and you’ll see that your PROCESSOR variable is still 
there. Change it by typing: 


SET PROCESSORsThis is the second version 


Type SET again to confirm that the variable has been changed in your 
environment. Now type EXIT, and type SET one last time. The PRO- 
CESSOR variable will again say This is the first version. 


COMMAND has some parameters of its own. The /P switch will make 
the new version permanent, so you can’t exit by typing EXIT. /E:nnnn 
will set the size of the environment in the new version, while /Ccommand 
will tell the new command processor to carry out a command, or run a 
program, and then EXIT automatically. Prior to the introduction of the 
CALL command, this last switch was the only way to get a batch file to 
run another batch file and then return to the original for additional 
processing. 


Device Driver and TSR Controls 


This section will describe the various device drivers and directives 
available under DR DOS. 


The DEVICE and HIDEVICE directives allow you to install specific 
files called drivers which enable your system to use a wide variety of 
peripherals. You may use Ontrack Disk Manager to partition your hard 
disk (although DR DOS reduces the need for this add-on with its own 
support for large volumes), and will want to load DMDRVR.BIN as one 
of the very first statements in your CONFIG.SYS file. Your mouse may 
use a MOUSE.SYS driver, while your hand scanner, RAM disk, or 
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removable storage media drive call for drivers of their own. A “maxed 
out” computer system may require seven or eight DEVICE or HIDEVICE 
statements in its CONFIG.SYS file. 

As you learned in Chapter 10, HIDEVICE is DR DOS’s version of the 
DEVICE command, with the added capability of loading device drivers 
into upper memory blocks if they are available. That’s basically the only 
difference between them. 


Many of the device drivers you use will be supplied by the vendors of 
the hardware you’ve installed in your computer. You’ll need to follow 
the instructions furnished with the device to determine exactly what 
syntax should be used with a given driver. You’ll also want to experiment 
to see if the device works properly when loaded high into UMBs. 


DR DOS also provides eight device drivers of its own. Three of them, 
EMM386.SYS, EMMXMA.SYS, and HIDOS.SYS, were introduced in 
earlier chapters and won’t be discussed further in this section. 

Two more, DISPLAY.SYS and PRINTER.SYS, are rarely used by 
most of us. They enable code page switching on EGA and VGA displays, 
and on printers, respectively. Once you’ve set up your system for the 
correct code page (if you are using a character set other than the default 
provided for your country with DR DOS), you generally can forget about 
these drivers. 


VDISK.SYS allows you to specify some of your memory to act as if 
it were a disk drive. Because memory is so much faster than real disk 
drives, a virtual RAM disk will operate very quickly. However, the 
information contained in a VDISK will disappear when the computer is 
turned off. Therefore, RAM disks are best used for temporary files, as 
disks used as virtual memory by programs that can use a disk drive in 
place of RAM when it runs out of conventional memory (obviously, 
you’ re better off if the program can use expanded or extended memory 
directly rather than through a RAM disk.) You can also copy program 
files to a RAM disk, since these don’t change during a session. Any data 
that you risk storing on a RAM disk should be copied back to permanent 
media without fail. That’s hard to manage, particularly when you may 
experience a power outage at an unexpected time. 
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The syntax for VDISK.SYS is as follows: 


DEVICE=C:\DRDOS\VDISK.SYS [size] [sectorsize] [files] 
[/E:sectors] [/X] 


You would substitute the name of the actual directory where 
VDISK.SYS is stored. For size, fill in the size of the RAM disk you’d 
like to create, in the range 1K to 256K if you are using conventional 
memory. The default is 64K. Even the maximum value is not a signifi- 
cant amount in many cases, until you consider that it is coming out of 
your precious lower 640K. 


If you add the /X switch, VDISK.SYS will use expanded memory 
instead, in which case you can specify a size of up to 32 Mb. The 
sectorsize parameter allows you to enter the smallest amount of space 
reserved on the RAM disk for files. The default is 128 bytes, but you can 
also use values of 256 or 512 bytes. 


Smaller sectors use the RAM disk space more efficiently, particularly 
with small files. If you don’t have expanded memory and are setting up 
a RAM disk in conventional memory, you’ll appreciate this capability. 
For example, a 32K RAM disk with 512 byte sectors could store only 64 
very small files (such as batch files, which run well from a RAM disk), 
but could handle 250 of them using a 128-byte sector size. 

As your RAM disk and the size of the files you store on it grow, the 
importance of specifying a small sector size decreases. DR DOS is able 
to read larger sectors more quickly, so the 512 byte option would improve 
performance slightly if you are storing large files. 


The maxfiles parameter determines how much of your RAM disk will 
be set aside to hold directory entries. The default is 64 directory entries, 
but you can specify from 2 to 512. You might want fewer if you know 
your RAM disk won’t be used for many files and want to free up some 
space, or a larger number to accommodate a very large number of files. 

The /E:sectors switch can be used to load the RAM disk into extended 
memory. The sectors parameters tells DR DOS how many sectors, from 
1 to 8, should be transferred from the RAM disk to conventional memory 
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at one time. The default value is 8. You might want to specify a lower 
number if your RAM disk is being used for very small files of less than 
8 sectors (3584 bytes to 796 bytes, depending on the sector size you are 
using) which can be read in smaller bytes. The performance gains here 
are likely to be microscopic, so you’ Il rarely need to specify anything less 
than 8 sectors. 


ANSLSYS replaces the default screen and keyboard drivers built into 
your operating system and your computer’s BIOS. What ANSI.SYS does 
is intercept characters received from the keyboard. It either passes them 
on to DOS unchanged, or supplies new, redefined characters or strings of 
characters. 

ANSLSYS also allows control of the display, including the colors 
shown on the screen, the position of the cursor, and the characters used 
to supply the system prompt itself. To activate ANSI.SYS, simply include 
this line in your CONFIG.SYS file: 


DEVICE=C:\DRDOS\ANSI.SYS 


Once ANSI.SYS is loaded, you can send it escape sequences from your 
keyboard or a batch file. Frequent applications include redefining the 
system prompt so it includes the time, date, current disk and subdirectory, 
or other information. You can also change screen display modes, and 
redefine your keys. Most previous DOS “supercharging” or “customiz- 
ing” books," including my own, have had extensive discussions of how 
to perform these tasks. At this point, I feel the topic has been done to 
death, and I won’t waste your time rehashing techniques that have been 
covered elsewhere repeatedly. Chapter 11 of the DR DOS manual will 
give you the basics if you really want them. 


DRIVER.SYS isn’t used as frequently as it might be. It will enable 
you to connect an external diskette drive, or to assign a second drive letter 
to a current disk. The latter capability is one that has some broad 
applications for some users. The syntax for the directive is as follows: 


DEVICE=DRIVER.SYS /D:ddd /T:ttt /S:ss /H:hh /C /N /F:f 
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The /D:ddd parameter allows you to enter the drive number of the drive 
being affected by DRIVER.SYS. Although it may seem confusing, 
diskette drives are numberd () to 127 and hard disks are numbered 128-255 
by the system. Of course, no one would have so many drives. Your A: 
would be drive 0, your B:, drive 1. Any external floppy disk drives would 
be numbered drive 2, drive 3, and so on. The first hard disk, usually C:, 
is numbered 128, and so forth. 


The /T:ttt switch indicates the number of tracks per side for the disk. 
Replace the ttt with the number of tracks; the default value is 80. The 
/S:sss switch indicates the number of sectors per track, from 1 to 99. 
Default is 9 sectors per track. 


The /H:hhh switch allows you to enter the number of read/write heads 
in the disk drive. The default value is 2, The /C switch specifies support 
for the diskette changeline, while /N specifies a nonremovable disk (like 
a hard disk.) 


The final switch is the /F:f parameter. The f following the color should 
be a number than indicates the form factor or type of drive. You can 
choose from 0 for a single or double-sided 160/180/320/360K, 5.25-inch 
drives; 1 for 1.2 Mb 5.25-inch drives; 2 for 3.5-inch drives. 

If you have an external floppy drive you might need to use 
DRIVER.SYS to tell your system about it. However, the driver can also 
be used to assign two drive letters to a single floppy. Suppose you 
frequently format 720K disks in your 1.44 Mb drive A. You could create 
anew logical floppy drive with 720K characteristics by including this line 
in your CONFIG.SYS file: 


DEVICE=DRIVER.SYS /D:0 /T:80 /S:9 /H:2 /F:2 


The basic difference between 1.44 Mb and 720K drives is that they use 
18- and 9-sector tracks, respectively. The command above tells 
DRIVER.SYS to assign a new drive letter to the first floppy disk, and to 
treat it as if it were an 80-track, 9-sector, double-side, 3.5-inch drive. DR 
DOS will continue to access Drive A: as a 1.44 Mb drive, but a new logical 
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floppy will be created (as drive D if you have only one hard disk; if not, 
the next available letter will be assigned.) 

Then, when you want to have a 720K floppy, just refer to drive D. Wait! 
Won’t DR DOS read both 1.44 Mb and 720K disks in the same drive with 
no special instructions? That’s true, but the operating system will always 
default to the higher capacity. PS/2 systems will even go ahead and 
format a lower density diskette at the higher density. If you want to format 
a 720K disk on any type of machine you have three choices: you can try 
to remember some clumsy syntax and type: 


FORMAT A: /N:9 /T:80 


each time you go to format a 720K floppy. Or, you can create a batch file 
with that line in it, and then try to remember what you called the batch 
file (720FMT.BAT is a good choice). Or, you can define an extra floppy 
as a 720K drive and forget about all that. You can use your imaginary 
disk as if it were a real 720K drive, and gain some extra flexibility. 


For example, if you happen to have two 1.44 Mb drives, you can assign 
either or both of them a new drive letter that represents a 720K disk. You 
can use the DRIVER.SYS disk to automatically determine how a diskette 
has been formatted. Since IBM PS/2 machines will format a 720K disk 
for 1.44 Mb operation you may not be aware of it unless you happen to 
look at how many files are on the disk, But put a 720K diskette that has 
been formatted for the higher density in a virtual 720K drive on a PS/2, 
and you'll know right away. 

Unless all you deal with are other PS/2 computers, and you don’t 
particularly care about your data, it’s not a good idea to format 720K 
disks at 1.44 Mb, even if you punch an extra hole in the disk so other 
computers will think it’s high density media. While some swear by this 
technique, claiming the disks are identical except for the extra markup 
applied to high density floppies, others report serious problems. High 
density disks are supposed to have greater coercivity, which is the ability 
to retain encoded information. All I can tell you is that I backed up 
information to about 50 such disks some years ago, and they worked fine. 
A few months later, I found that at least some information had dis- 


Chapter 11 * Introduction to CONFIG.SYS 


sappeared from 60 percent of them. Backup disks are the last place you 
want to find unreliable operation. 


We looked at HIINSTALL and INSTALL in Chapter 10, and I won’t 
repeat that discussion here. I will reiterate that the TSRs you install using 
these commands can also be loaded outside of CONFIG.SYS from the 
DOS command prompt. Placing them in your configuration file is a good 
way of insuring that anyone using a given computer won’t accidentally 
or intentionally abort the loading process. If you are installing a system 
for someone else, this provides extra security. Once a TSR has been 
loaded, it can’t be removed without rebooting. You can use DR DOS’s 
security features to password protect CONFIG.SYS so that no one can 
change it or replace it to bypass your selection of TSRs. 


Summary 


Digital Research has made some dramatic changes to CONFIG.SYS, 
giving you new tools to customize your system. This chapter served as 
your introduction to the directives that can be included in CONFIG.SYS. 

CONFIG.SYS and DCONFIG.SYS are lists of instructions that DR 
DOS uses to assemble itself at boot-up time. They are required because 
DOS deals with our computer hardware on a most basic and intimate level. 
It needs to be very flexible in order to carry out requests for services that 
may involve sending information to many different types of printers, 
display screens and other output devices, and receiving data from sources 
as different as scanners (which send streams of bits used to represent 
images) and keyboards (which transmit codes representing key combina- 
tions). 

DR DOS provides new and more convenient ways of specifying what 
configuration we want to use at boot-up time. 

1. Your CONFIG.SYS file in DR DOS can contain queries which ask 
you if you want to use a particular facility during this session. Thus, a 
single CONFIG.SYS file can serve multiple purposes. 


INSTALL 
HIINSTALL 
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2. You don’t need to place all the instructions you want to use within 
CONFIG.SYS itself. DR DOS can access a file specified within CON- 
FIG.SYS, and carry out the commands placed in that file (or files). You 
can use the query function to determine which of these files should be 
used in a given instance. 

3. CONFIG.SYS files can contain comments, which explain what 
various functions do, what parameters they expect, and how to modify 
them. That can help when it is time to use a different configuration. You 
can also use this capability to “comment out” lines that you want to disable 
(without being queried each time) but which you don’t want to remove 
entirely. 

4. CONFIG.SYS can contain subroutines which can be accessed as 
required to load only the features you want active for a particular session. 

5. DR DOS provides an optional file called DCONFIG.SYS, which it 
will load before CONFIG.SYS. You gain some extra flexibility from 
having this optional file available, as you'll discover later in this chapter. 

The CONFIG.SYS commands, or directives, can be broken down into 
four categories: those which affect operation of your disk drives and other 
storage media; those which control the various features of your system 
itself, those which manage installation of device drivers and programs 
that can be installed from CONFIG.SYS, and a new category, directives 
that can be used to control and structure how CONFIG.SYS carries out 
the other commands in the file. 

The commands discussed in this chapter included: 

FASTOPEN, which you can think of as a kind of disk buffer for file 
names to enable DR DOS to open files which have already been accessed 
at least once in a session more quickly. 

LASTDRIVE enables DR DOS to recognize additional disk drive 
letters that aren’t assigned to physical or logical drives when your com- 
puter boots. 

DRIVPARM lets you define the physical characteristics for a disk 
drive that DR DOS already knows about. It’s useful for integrating drives 
in computers that were designed before that drive type was developed. 

BUFFERS and HIBUFFERS serve as a dumb disk cache. 
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BREAK governs when DR DOS will look to the keyboard to see if 
you’ve pressed Ctrl-Break or Ctrl-C to stop the running program. It does 
not disable either of these two key sequences; it only changes the way in 
which DOS checks for them. 

COUNTRY tells DR DOS how to format date and time information, 
which currency symbol is in use in your particular country, and which 
code page should be used to provide the correct characters and symbols 
used in your country’s language. 

FILES controls how many files can be opened at the same time by all 
your programs. 

FCBS are used with some older software which require File Control 
Blocks rather than the file handles specified with the FILES command. 

HISTORY turns DR DOS’s command line buffer on and off, and 
specifies the size of the buffer to be used. 

SET is the directive used to place variables into the DOS environment. 
Prior to the latest version of DR DOS, the average user could only do this 
from the DOS command line or a batch file. 

SHELL will start the DOS command processor, COMMAND.COM, 
or another one of your choice (such as 4DOS.COM). You can also use 
this command to specify a directory other than the root directory for 
COMMAND.COM. You may also use it to set the size of the DOS 
environment. 

The DEVICE and HIDEVICE directives allow you to install specific 
files called drivers which enable your system to use a wide variety of 
peripherals. Drivers provided with DR DOS include EMM386.SYS, 
EMMXMA.SYS, HIDOS.SYS, DRIVER.SYS, DISPLAY.SYS, 
PRINT.SYS, and VDISK.SYS. 

INSTALL and HIINSTALL will load TSRs into conventional memory 
or upper memory blocks, if available. 
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Customizing CONFIG.SYS 


hapter 11 provided an introduction to directives and commands 
you can use to set up CONFIG.SYS for your particular system. 
This chapter will cover customization in much more detail, and 
outline some of the special control features offered by DR DOS. 
I'll provide some sample CONFIG.SYS files that you can use to create 
your own version, and explain how each of the changes you make can 
affect the way your system operates. 


CONFIG.SYS and Programming 


Prior to the introduction of DR DOS 5.0, CONFIG.SYS could consist 
of nothing more than a list of directives (which provide the operating 
system with parameters, such as BUFFERS=20 or FILES=30) and com- 
mands (which tell the operating system to execute some function such as 
SET PROCESSOR=386). The only options you had were the values 
entered or the switches applied to particular commands or directives. The 
only way to alter how one of these was implemented was by manually 
editing the CONFIG.SYS file. 


Even then, your options were limited to changing d line or removing Options Limited 


itentirely. It wasn’t possible to deactivate a directive, even just for testing 
purposes, without inserting some characters at the beginning of the line, 
which turned it into an unrecognized command. Most of us used the 
characters REM for this purpose so they could tell at a glance that the line 
in question was intended either as a remark or as a deactivated command, 
rather than just a typo. 

However, inserting REM didn’t make the line a true remark. When 
the operating system encounters the REM statement under other versions 
prior to DR DOS 5.0, it is unable to execute it, and displays an error 
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message to that effect. While the message itself is harmless, if you wanted 
to include 10 or 15 different remarked statements ina CONFIG.SYS file, 
it would become annoying fairly quickly, and would also increase the time 
needed to boot-up your computer. 


A Programming Language 


Branching With GOTO, 
GOSUB, and RETURN 


DR DOS eliminates those restrictions by providing some of the ele- 
ments of a programming language. If you know BASIC or batch file 
programming language, you'll understand immediately how to use these 
features. CONFIG.SYS has been given a very limited subset of features 
that can do a few of the things that a real programming language can do. 
There are only a few such statements, so if you find the thought of 
programming somewhat alarming, you can be at ease. 

The rest of us welcome the capabilities that have been added, but still 
miss a few constructions, like the conditional statements that produce 
IF..THEN..ELSE branching. These would give CONFIG.SYS a fright- 
ening amount of flexibility. But, something is better than nothing. 


First of all, you gain branching capabilities. That means that the lines 
in your CONFIG.SYS file don’t need to be interpreted in the same order 
in which they are listed. Nor must all of them be executed. 

Instead, GOTO, GOSUB, and RETURN commands can be inserted at 
appropriate places in your file to direct control to one part or another. Of 
course, for branching to be useful, you must be able to control when it 
happens. If not, the operating system will jump around, but CON- 
FIG.SYS will otherwise execute in the same order and way every time. 
For example, the following lines wouldn’t do you much good: 


FILES=20 

GOSUB SCANNERS 
BUFFERS=30 

EXIT 

:SCANNERS 
HIDEVICE=HPSCANER.SYS 
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HIDEVICE=SJSCANER.SYS 
HIDEVICE=HHAND.SYS 
FILES=40 

RETURN 


The CONFIG.SYS file would execute the same way each and every 
time. You might find the subroutine method useful for debugging a 
configuration file. In the example above, you’ll notice that there is a 
second FILES statement in the file, located within the :SCANNERS 
subroutine. In effect, that second statement countermands the first one 
and allocates a larger number of file handles. Assume for a moment that 
the extra handles are needed only when you have your scanner drivers 
loaded. 


All you’d need to do to temporarily disable a// the scanner directives 
would be to remove the line GOSUB SCANNERS, or place a REM in 
front of it. In that case, the number of FILES would always default to 20. 

It’s needless work to manually disable a subroutine, however, since 
DR DOS provides you with a way to prompt the user (yourself, usually) 
each time the computer is booted. Instead of placing a REMARK on the 
second line of the sample file, start it off with a question mark instead. 
The line will then look like this: 


?GOSUB SCANNERS 


In that case, when the system reaches that line it will display a message 
like this one: ! 


GOSUB SCANNERS (Y/N) ? 


You can then press the Y or N key to either send control to the scanner 
routine, or bypass it. DR DOS will wait until you press one of those keys, 
and no others, before proceeding. 


This particular example is fairly clear, since you saw the full sample 
presented above. But a message on the order of GOSUB SCANNERS 
(Y/N) ? may not be so clear to neophyte users. For their benefit, DR DOS 
allows you to insert a prompt that explains what is going on a little more. 
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In such cases, the line being executed is not echoed to the screen. You 
might change our sample line to look something like this: 


?"Load the scanner drivers? Enter Y or N" GOSUB 
SCANNERS 


Note that the prompt text must be placed inside quotation marks. When 
the line is executed, the user will see a message like this one: 


Load the scanner drivers? Enter Y or N 


The only drawback to this method is that the user may not be around 
to press Y or N at the appropriate time. If your system takes a long time 
to boot up, as mine does, you sometimes take the opportunity to go run 
an errand. It would be nice to allow the system to load a default 
configuration if no key is pressed within a specified period of time. 
Perhaps you have an electronic bulletin board system running on your 
computer, and would like the system to reset itself and reload the BBS 
software after a power outage. At 3 a.m. you just might not be around to 
tell the computer that no, you won’t be needing the scanner drivers just 
now, and could it please just go on and finish booting. 


DR DOS provides a TIMEOUT command for CONFIG.SYS which 
can be used with the ? prompt and the SWITCH command we’ll look at 
shortly. The syntax for this command is as follows: 


TIMEOUT [=] n 


The equal sign is optional, and you can specify the number of seconds 
the system should wait before proceeding. If you enter 0 (the default 
value) the system will not wait zero seconds; it will wait indefinitely. The 
least amount of time you can ask it to pause is one second. A line like this 
one would cause the operating system to wait 10 seconds, and then 
continue with the configuration file: 


TIMEOUT 10 
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You can place the command anywhere in the file so it will be executed 
before the first ? or SWITCH prompt is encountered. It’s “good” for all 
such statements you include. For the sake of completeness, I should point 
out that you could conceivably place TIMEOUT after several prompt 
commands, to force the user to be present to make at least a couple 
choices. You could even insert a line like this one early in your configu- 
ration file: 


? “Activate timeout? (Y/N)” 


This would allow the operator to decide whether as the rest of the file is 
executed should the system wait forever for a response, or use the time limit. 

Carrying the technique to ridiculous extremes (just to show you what 
can be done), you can even set and reset the TIMEOUT value as many 
times as you like within your CONFIG.SYS file. 


TIMEOUT 10 

?"Load scanner driver?" HIDEVICE=HPSCANER.SYS 
TIMEOUT 0 

?"Load Bernoulli driver?"HIDEVICE=RCD.SYS 
?"Wait no more than 10 seconds: “TIMEOUT 10 


DR DOS provides a conditional statement: SWITCH. During execu- 
tion, you have the option of entering a number from 1 to 9, followed by 
the Enter key. The operating system will accept the value you enter, and 
then branch to one of nine places which you indicate in the file. The 
location in the file is represented by a label, which is a line beginning with 
acolon. Up to eight significant characters can be used to create a unique 
name for the label. You may enter more, but they will be ignored. 


If you press just Enter instead of a number followed by Enter, SWITCH 
will branch to label number 1. If you’ve activated TIMEOUT and the 
specified period elapases, control will also pass to the first label. You 
should use this label as your default. 

For example, you might have a CONFIG.SYS file that looks like the 
following one. I’ve simplified it to make it easier to understand. 


The SWITCH 
Command 


Default is Label 1 
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ECHO Configuration Menu 

ECHO 1.) Windows Configuration 

ECHO 2.) Desqview Configuration 

ECHO 3.) ViewMAX Configuration 

ECHO Please select 1, 2,or3 

SWITCH WINDOWS, DESQVIEW, VIEWMAX 
GOTO NEXT 

:WINDOWS ( 
DEVICE=C:\DRDOS\EMM386.SYS 
DEVICE=C:\WINDOWS\VDISK.SYS 1024 /X 
FILES=50 

RETURN 

:DESQVIEW 
DEVICE=C:\QEMM\QEMM386.SYS ROM RAM 
FILES=40 

RETURN 

:VIEWMAX 
DEVICE=C:\DRDOS\EMM386.SYS 
FILES=20 

RETURN 

:NEXT 

BUFFERS=20 


The elipsis indicates that there might be additional lines in this CON- 
FIG.SYS file. This example assumes that you want to load a different 
combination of memory manager and file handles for each configuration. 
In real life, the distinctions need not be so precise. For example, 
Desqview will work just fine with EMM386.SYS, although it does “talk” 
better to its own memory manager. Nor does Windows necessarily 
require extra FILES. You will note that in the Windows section of the 
file, I’ve elected to load a RAM disk, whereas in the other two configu- 
rations, no RAM disk is loaded. There’s no special reason for that. I just 
used VDISK.SYS as an example. 
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In your case you would insert the directives which set up the system 
as you want for each configuration, using the device drivers and other 
commands required. SWITCH functions like the GOSUB command, so 
you must end each subroutine with a RETURN. In the example above, 
control returns to the line following the SWITCH command, which is 
GOTO NEXT. Presumably, the rest of the CONFIG.SYS file starts there, 
with BUFFERS=20. 
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You’ve probably noticed by now that you can branch using either GOSUB and GOTO 


GOTO or GOSUB commands. GOTO sends control to the label you 
enter. The file will continue to execute until it encounters another GOTO 
or GOSUB command, or another command that determines what direc- 
tion execution will take, like EXIT or SWITCH. 

The GOSUB command is similar, except you can place a RETURN 
command after the last line in your subroutine. Control will then pass to 
the line after the original GOSUB. 


EXIT is placed at any point in the CONFIG.SYS file at which you want 
execution to terminate. It corresponds to the END statement in BASIC 
and other languages. 


CHAIN is another way to exit the CONFIG.SYS file. When DR DOS 
encounters this command, it will cease executing the current CON- 
FIG.SYS file and look for an ASCII file indicated by the CHAIN 
command. In our example above, we might have written entirely sepa- 
tate CONFIG.SYS files, one each for Windows, Desqview, and 
ViewMAX. Instead of including all the lines for each within our original 
CONFIG.SYS, we could have placed them in separate files. Assume 
these are called WINDOWS.CFG, DESQVIEW.CFG and 
VIEWMAX.CKG. The syntax for CHAIN is as follows: 


CHAIN filename 


Then, we could include only these lines in our main CONFIG.SYS file: 


EXIT 


CHAIN to Other 
Files 
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ECHO Configuration Menu 

ECHO 1.) Windows Configuration 
ECHO 2.) Desqview Configuration 
ECHO 3.) ViewMAX Configuration 
ECHO Please select 1, 2, or 3 
SWITCH WINDOWS,DESQVIEW, VIEWMAX 
CHAIN C:\DRDOS\DEFAULT.CFG 
EXIT i 

:WINDOWS 

CHAIN C:\DRDOS\WINDOWS.CFG 
RETURN 

:DESQVIEW 

CHAIN C:\DRDOS\DESQVIEW.CFG 
RETURN 

:VIEWMAX 

CHAIN C:\DRDOS\VIEWMAX.CFG 
RETURN 


In this example, when you press 1, 2 or 3, the file will branch to the 
section with the appropriate label, and then attempt to CHAIN to the file 
specified. If the file is located (and only then), the current configuration 
file (usually CONFIG.SYS or DCONFIG.SYS) will be closed, and the 
other file executed instead. If the file is not found, the current configura- 
tion file will continue to execute. In my example, that causes a file called 
DEFAULT.CFG to be used to insure that, at the bare minimum, the 
directives that you absolutely want to be carried out are executed. 


This method would allow you to use different configuration files for 
Windows, Desqview and ViewMAX sessions, and to keep the commands 
in separate files where they could be edited as required. You might want 
to make DEFAULT.CFG protected with the read-only attribute, to prevent 
it from being accidentally erased. It will then always be available as a 
default file. You’d type: 


ATTRIB +R C:\DRDOS\DEFAULT.CFG 
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You could additionally use DR DOS’s password protection to provide 
a higher level of security for this file. As an extra benefit, your original 
CONFIG.SYS file is safe from clumsy INSTALL programs that do stupid 
things like remove your hard disk driver. Any commands placed at the 
end of the file by the installation program will be ignored. The others can 
be spotted easily and removed or added at your descretion. 


One file that has been CHAINed to can also CHAIN to another one, if 
you like. This will increase the amount of time required to boot your 
computer as DOS opens and closes all these files, but it does provide extra 
flexibility if you really need that much. 

CHAIN is a useful (actually essential) tool for developers who are 
building laptops or other systems that have the operating system in ROM. 
They might want to have CONFIG.SYS in ROM, too, so that certain 
important drivers will always load. Then, a CHAIN command within the 
file can pass control to a second configuration file stored on magnetic 
media. This one can be safely edited by the end user. 


For example, assume that the laptop has DR DOS in ROM on asilicon 
“hard disk” called drive C:. The first writable hard disk available to the 
user might be drive D: The ROM version of CONFIG.SYS could include 
a permanent command like this one as its last directive: 


CHAIN D:\CONFIG.SYS 


Then, each time the computer was booted, the CONFIG.SYS file hard 
coded on the Drive C ROM would be executed first. Then, the user’s 
CONFIG.SYS on Drive D (if present) would be loaded. The operator 
might never even know that another CONFIG.SYS file was being used 
(unless it’s mentioned in the documentation, or the user had some under- 
standing of how the system works.) Notice in my example that the drive 
and path where the file CHAINed to resides must be entered if it is 
different from the root directory of the boot disk. 


From a disk space saving point of view, CHAINing to a series of files 
external to CONFIG.SYS is not the best idea, since each of those files 
takes up its own minimum allocation of disk space. A single, longer 


205 
One CHAIN file can 
Chain To Another 
Chaining With DR DOS in 


ROM 


Chain Files Consume 
Disk Space 


Using ECHO, CLS 
and CPOS 


Clearing The Screen 


Echoing Text 


Positioning The Cursor 


DR DOS Customizing Toolkit 


CONFIG.SYS file will use less hard disk space than the equalent files 
that you chain to. However, the individual modules may be easier to 
handle. Avery long CONFIG.SYS file may be unwieldy to view or edit. 


DR DOS provides you with some tools to make the display of infor- 
mation during execution of CONFIG. SYS. There is no ECHO OFF 
statement available. So the output of each of the commands and directives 
that you execute is always displayed to the screen. That’s a good idea, 
since you can _ use this information to check on how CONFIG.SYS is 
working as its commands are carried out. But, individual device drivers, 
TSRs and commands may issue messages and displays that can clutter 
up the screen. 


CLS is a command you can place at any point in the file to clear the 
screen when you think it’s appropriate. 


ECHO, which we’ve already used, will display any message or 
information that you want to the screen. You can use this to tell the user 
what is happening as a CONFIG.SYS file executes or to prompt for an 
entry in response to the SWITCH command, as in our example above. 


CPOS can be used to position the cursor. The next text displayed on 
the screen will start at that position. This command lets you display a 
series of messages and output at the same place on the screen. The syntax 
is as follows: 


CPOS row, col 


For row, you can substitute a screen row from 1 to 25, and for col, 
specify a horizontal column ranging from 1 to 80. You might have a 
CONFIG.SYS file that looks like this: 


CLS 

CPOS 10,4 

?"Load scanner driver?" DEVICE=HPSCANNER.SYS 
CLS 

CPOS 10,4 
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?"Load RAM Disk?"DEVICE=VDISK.SYS 

CLS 

CPOS 10,4 

?"SET TEMP variable in Environment?"SET TEMP=C:\TEMP 


Or, you could use a subroutine to do the same thing. This illustration 
happens to take one extra line, but in your files you could actually save a 
few while making the configuration file a little easier to understand for 
the neophyte. 


GOSUB CLEAR 

?"Load scanner driver?" DEVICE=HPSCANNER.SYS 
GOSUB CLEAR 

?"Load RAM Disk?"DEVICE=VDISK.SYS 

GOSUB CLEAR 

?"SET TEMP variable in Environment?"SET TEMP=C:\TEMP 
EXIT 

:CLEAR 

CLS 

CPOS 


I started this chapter talking about the REM command, and how many The REM Command 
users faked one with earlier versions of DOS. DR DOS happens to have 
three real, live remark capabilities in CONFIG.SYS. 
One is the REM command. Any text on the line after REM is ignored. 
You may use it to temporarily disable a command, or to place comments 
in the file that will help you or other understand what is going on a little 
better. You can also replace REM with a semicolon; this is a little easier 
to read, since the semicolon doesn’t attract the eye like the REM charac- 
ters do. 


However, you can also use the colon as a label. DR DOS will send Colon and Semicolon 
control of a batch file to a label, but otherwise doesn’t do anything with Also Can Be Used As 
it. So, any statement beginning with a colon can be used as a remark, Labels 
There are two differences from a real remark. The colonized version is 
easier to read, and you must take care that your remark isn’t the equivalent 


208 


DR DOS Customizing Toolkit 


of a real label that you mean to use in your file. DR DOS will always 
choose the first matching label, whether it is the one you wanted or not. 
For example if you had two labels in your file like these: 


:Windows 3.0 Cannot Be Loaded With This Driver Present 
:Windows 3.0 


DR DOS would treat them the same. If you had a line like this one: 
GOTO Windows 3.0 


the file would branch to the second line in the example only if it didn’t 
encounter the first line shown before that. 

Why would you want to use a colon as a remark in place of the 
semicolon, which is equally inobtrusive? I use the colon to differentiate 
lines that you have deactivated, so they won’t be confused with actual 
remarks, which are marked with semicolons. When I edit CONFIG.SYS 
files, 1 can use my text editor’s Search command to find the colon/re- 
marks, while ignoring the semicolon/remarks. 

If you want to be on the safe side, or need to make “deactivated” 
commands stand out more, you can use REM to disable commands and 
semicolons to designate actual remarks, if you like. 


Using DCONFIG.SYS 


DCONFIG.SYS has several important uses under DR DOS. First, it 
provides a valuable safeguard. As we’ve seen, if you use SuperStor to 
convert your Drive C: to a compressed partition, DR DOS can’t read the 
contents of your disk until it has loaded the SSTOR.SYS device driver. 
That can be placed in DCONFIG.SYS. You can also include your 
password procedure there. That way, if there is some problem with the 
SuperStor partition on your hard disk, you can still boot the disk. If 
protection has been activated, booting from a floppy disk will do no good. 
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You can also use DCONFIG.SYS during testing to protect yourself in DCONFIG.SYS Useful for 


case you enter commands that cause DR DOS to inadvertently lock up Testing 


your computer. The following lines will do the job in DCONFIG.SYS. 


?“Load CONFIG.SYS?” CHAIN CONFIG.SYS 
ECHO Aborting. CONFIG.SYS NOT LOADED 


As I wrote this book, I used DCONFIG.SYS to check out a few 
commands, such as TIMEOUT, to see how they worked. I created a 
DCONFIG.SYS file with the test lines. It loaded before CONFIG.SYS, 
then turned over control to CONFIG.SYS, which then executed normally. 
When I was done testing, I just erased or renamed my DCONFIG.SYS 
file to return my system to its default setup. 


Summary 


This chapter covered customization if CONFIG.SYS in much more 
detail, and outlined some of the special control features offered by DR 
DOS. Prior to the introduction of DR DOS 5.0, CONFIG.SYS could 
consist of nothing more than a list of directives or commands. The only 
way to alter how the file was executed was to manually edit CON- 
FIG.SYS file. At best, you could disable a command by inserting char- 
acters like REM at the beginning of the file. 

DR DOS provides some of the elements of a programming language, 
like BASIC, although only a very limited subset of features are included. 
You gain branching through GOTO, GOSUB, and RETURN commands. 

DR DOS also provides you with a way to prompt the user each time 
the computer is booted, using the ? and SWITCH commands. The 
operator can press a key (either Y or N with ?, or a number from 1 to 9 
with SWITCH) and the configuration file will either execute the line or 
branch to the one specified. 

The TIMEOUT command will keep CONFIG.SYS from waiting 
forever if no one presses a key in the allotted period. 
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EXIT is placed at any point in the CONFIG.SYS file at which you want 
execution to terminate, while CHAIN is another way to end the current 
configuration file. It directs control to another ASCII file specified. 

DR DOS also provides ECHO, CLS, and CPOS to let you format your 
screen during execution of the configuration file. 
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examine and carry out as if you had entered them from the 

keyboard. DR DOS, like MS-DOS 5.0, adds no new capabili- 
ties to batch files themselves. However, the there are many enhancements 
to other DOS commands, which you can use in your batch files. 


B atch files are files containing lists of commands that DOS will 


This chapter will serve as your introduction to this powerful customiza- 
tion tool. The two that follow will explore the topic in more depth. If you 
haven’t used batch files before, or know nothing more than that your boot 
disk drive has a file called AUTOEXEC.BAT, you’ll learn enough to write 
your own ina short time. If you’re an old hand, you may find some new 
tips and techniques you haven’t seen before. 


What’s a Batch File? 


A batch file is a special kind of ASCII text file, which always contain 
the extension “.BAT”. That extension makes batch files a type of file 
referred to as a “system file” Others lumped in that category are those 
ending with EXE or .COM extensions. System files, have one attribute 
in common: they may be summoned simply by typing their “root” name 
— the part of the name before the extension, as long as you are logged 
onto the drive and directory which contains that file, or have instructed 
DOS how to find it through a PATH command. 


When the PC sees a file name consisting of a legal word with no 
extension, it first looks to see if a.COM or .EXE file with that root exists 
— in that order. If so, itruns that program. Next, it looks to see if a .BAT 
file has that root. In that case, DOS looks at each line of text, and tries to 
carry it out as if it were entered at the keyboard. There are certain special 


.COM, .EXE, and .BAT 
Files Searched For 
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rules for batch files that apply in this case. If no .COM or .EXE or .BAT 
file with the root exists, and there is no other file by that name (if there is 
an extension, such as .BAS, it will not match) then the BAD COMMAND 
OR FILE NAME error message is displayed. 

So, you can see that a batch file, called D.BAT, consisting of a single line: 


DIR A: 


would cause DOS to display a directory of Drive A: every time you just 
typed in D at the keyboard. That is, this would be true as long as you did 
not have a file called D.EXE or D.COM on that disk directory, and the 
file D.BAT were either available in the current directory or residing in a 
directory pointed to by PATH. Because DOS looks for .COM and .EXE 
files first, you could not have a batch file called FORMAT.BAT or 
FDISK.BAT, if either FORMATor FDISK resided in that disk directory 
or path. Batch files cannot have the same root name as DOS internal 
commands, either, so DIR.BAT is invalid. 

The one exception is when you type an explicit file name, including 
the full directory path. If you typed: 


C:\BATCH\DIR.BAT 


the file DIR.BAT would indeed be executed. However, there is little use 
for this capability under most circumstances, since it’s a tedious and 
clumsy way of stretching DOS’s “rules.” 


Batch files are a left-over from the dawn of computing, when main- 
frames were so big and expensive that the only economical way to operate 
them was to arrange all their tasks in queues or batches which would be 
executed one after another with no wasteful pauses between them. These 
batches were packaged not only as lists of commands to carry out and 
programs to run, but with a special job control language that gave the 
processor some additional instructions as to how to perform each task. 

Similarly, DOS has its own batch file language of commands that are 
generally (but not always) used only within batch files. I’ll describe some 
of these special commands later in this chapter. 


Chapter 13 * Introduction to Batch Files 


You can create and edit batch files using DR DOS’s EDITOR utility, 
or simply type them in from the keyboard (console.) Try this one to see 
how simple it is. 

1.From the DOS prompt, type COPY CON ALLDIR.BAT. 

2.Press Enter (or Return, depending on your computer system’s key- 
board nomenclature). 

3.Type: 

DIR A: /W 
DIR C: 
DIR D: 
If you have only one hard disk drive, leave off the last line. If you 
have more, add lines which substitute their drive letters. 
4.Press F6 followed by Enter. 
5.DOS will respond: 


(1) Files Copied. 


Now, test out this batch file by typing ALLDIR from the DOS prompt. 
If you followed the directions carefully, DOS will respond to your new 
command by displaying a directory of Drive A: in wide format, followed 
by directories of Drives C and D. You can carry out any list of commands 
that you enter repeatedly just by creating a file that lists them, and then 
executing that file instead of typing the commands. 


The most common use for batch files is to load applications programs 
that require a series of commands. For example, you may have a mem- 
ory-resident thesaurus program that you load before your word processing 
software. The software itself may have command line parameters that 
don’t change, such as which drive and directory to use for document files. 
Instead of typing all these commands each time, you could create a batch 
file that looks like this one: 


ECHO OFF 
C: 

CD \UTILS 

THESAUR 
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CD \WP 

WORDRITE C:\WP D:\,,P 
CD \UTILS 

THESAUR /X 

CD \ 


Or, here’s another example, used to load Ventura Publisher. 


E: d 

CD \VENTURA\DICT 

EDCODICT 

DRTLCFG -M6 -B2 -E3 -AA -PE:\VENTURA\DICT\ 
DLOAD ENGLISH 

Es 

CD \VENTURA 

DRVRMRGR VPPROF %1 /S=SD1024.VGA/M=32 
CD \ 


There is one special batch file you may already know about. It is called 
AUTOEXEC.BAT. When your PC is powered up, it will look for that 
file in the root directory of the startup disk. If AUTOEXEC.BAT is found, 
its commands will be executed automatically, without your needing to do 
anything. 


AUTOEXEC.BAT is a good way to custom-configure your system the 
way you want it. You can choose the program that you want the computer 
to run when it is turned on. For example, if you want the PC to operate 
as an unattended host computer during certain hours of the night, you may 
connect it to a timer and autoanswer modem, and insert the name of your 
host communications program in the AUTOEXEC.BAT file. Then, when 
the timer turns the computer on, the host program will be run automati- 
cally. The example below shows a typical AUTOEXEC.BAT file. 


ECHO OFF 

SET TEMP=C:\TEMP 

C:\SYS\SETSPEED /P3 /FC:\SYS\MOUSEPRO.FIL 
PATH J:\EXCEL;C:\BATCH;C:\DOS;D:\WORD 


Chapter 13 * Introduction to Batch Files 


C:\UTILS\FASTATKB 00 NUL 
CLS 
VERIFY ON 


Most of these lines tailor some portion of the operating system or the 
programs that it runs. The SET TEMP line defines a temporary directory, 
which is used by some programs to store transitional files that aren’t 
needed once a task has run to completion. The line below that defines a 
speed and profile for a Microsoft mouse, while the next one defines a 
PATH for DOS to search when looking for executable files. 

FASTATKB is a keyboard speedup routine, and VERIFY ON turns on 
DR DOS’s disk write verification routine, which is recommended if you 
use an Iomega Bernoulli Box. 


Basic Batch Commands 


This section will list some of the basic batch file commands, which are 
often called subcommands because they are most often used only within 
batch files. However, they are full-fledged DOS commands that can also 
be used at the command line prompt in some cases. I’ll mention these 
instances as we go along. 


The ECHO command is like ECHO as used in CONFIG.SYS, but it 
has two extra forms. Only the first one shown below is valid within 
CONFIG.SYS: ! 


ECHO message 
ECHO ON [or OFF] 
ECHO 


The first example will display on your screen the message which 
follows on the command line. Unlike the basic PRINT command, no 
quotation marks are needed. For example: 


ECHO Please insert a new diskette in drive A: 


ECHO Command 
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ECHO OFF will turn off the display of batch file commands as they 
are carried out. In that case, you’ll see only the output of the command, 
not the line which invokes the command itself. ECHO ON will turn the 
display of commands back on. If your batch file contained these lines: 


ECHO OFF 

ECHO Insert Disk One 

ECHO ON ' 

ECHO Insert Disk Two 

you would see the following on your screen: 
ECHO OFF 

Insert Disk One 

ECHO Insert Disk Two 

Insert Disk Two 


The ECHO OFF statement would be shown because ECHO ON is the 
default state when a batch file is started. You wouldn’t see the statement 
ECHO Insert Disk One, but only the message Insert Disk One. Nor 
would you see the ECHO ON statement. At that point, though, you'd see 
both ECHO Insert Disk Two and the message Insert Disk Two. You 
can suppress the display of acommand by prefacing it with an ampersand. 
For that reason, most batch files begin with the line: 


@ECHO OFF 


The ECHO command on a line by itself will display the current ECHO 
status, with the response ECHO is OFF or ECHO is ON. If you ’d like 
to display a blank line on your screen for spacing purposes, you need to 
follow echo with something (otherwise it will just tell you the current 
status), so an invisible character (number 255) can be used. Type ECHO, 
then hold down the Alt key and type 255 at the numeric keypad. 

If you have a lot of text to display, it may not be a good idea to use 10 
or 20 ECHO lines in a row to do it. That’s because of the way DOS 
executes a batch file. It always opens the file, reads a line, stores in 
memory the current line number, then closes the file and executes the 
command. After that, DOS will reopen the file, retrieve the number of 
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the next line, read the line, and repeat the other steps. It will do that for 
each and every ECHO line you have. On slower computers, that can take 
awhile. It may be much faster to store your text screens as ASCII files 
and tell the batch file to TYPE them at the appropriate time. 


The REM command can be used to insert remarks up to 123 characters 
in a batch file. Just as with CONFIG.SYS, you may also use the 
semicolon to represent a remark. As noted earlier, a colon, which marks 
a label in both batch files and CONFIG.SYS, can also be used if you are 
aware of how DOS will treat the line. The colon/remark is a nonstandard 
technique that is widely used, and which may not be as necessary now 
that DR DOS lets us substitute the semicolon as an unobtrusive remark 
indicator. 


One valuable usage for the colon is when you don’t want the remarks 
to be displayed under any circumstances. If ECHO is ON, remarks 
indicated by REM or the semicolon will be displayed. Labels and remarks 
indicated by the colon won’t be displayed under any circumstances. If 
ECHO is OFF, any type of remark will remain invisible. 


This command, like the one for CONFIG.SYS, just clears the screen 
so you can start with a fresh display. It’s one of the batch file commands 
that works from the DOS prompt, so you can use it to clear your screen 
at any time. 


This command will cause the batch file to suspend execution until the 
user presses a key. The pause can be used to allow the operator to change 
his or her mind, insert a disk, or do some other task. Pause ordinarily 
displays the message Strike a key when ready . . . but you can follow it 
with a replacement message of your choice. For example: 


PAUSE Press Control-C To Abort Batch File Now 
ECHO Insert Disk 2 in drive A: 
PAUSE 


REM 
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As you will learn, batch files are particularly flexible because DOS 
provides a simple batch file “language” that allows choosing one course 
of action or another based on various conditions, including instructions 
the user types in along with the batch file command. Later in this book, 
we’ll show you a modification that will allow even more flexibility by 
permitting user input during the batch file’s operation. 


Like GOTO in CONFIG.SYS, this command sends control of the batch 
file to a different line, marked with a label. Labels start with a colon and 
only the first eight characters are significant. The others are ignored. 


Batch file language’s conditional statements provide a means of con- 
trol over what the batch file does, similar to program branching instruc- 
tions like GOTO in BASIC. In fact, batch files can include GOTO and 
IF, which are used much like they are in BASIC. However, these 
commands are somewhat limited. There is no ELSE statement (this lack 
can be overcome with programming techniques, just as in BASIC) and 
IF can only test for three different types of conditions. 

Those are: 


w= Whether one string of characters equals another 

mg Whether a file by a given name exists 

m= What the current ERRORLEVEL is 

The first two are easy to understand. String comparisons must match 


in case (upper- or lowercase) to be considered identical. For example 
look at these lines: 


IF “AAA”==“aaa” ECHO AAA is equal to aaa 
IF “AAA”==“AAA” ECHO AAA is equal to AAA 


If you execute both lines, only the second one would cause the message 
to be echoed to the screen. Note that a double equals sign must be used. 
This convention is borrowed from languages which, unlike BASIC, make 
the proper distinction between using the equals sign used to assign values, 
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and the equals sign used to express equivalence. If this isn’t clear, consider 
these examples: 


SET A=B 
IF A==B GOTO END 


In the first case, A will always equal B after the line is run, because the 
value of B is assigned to A by that line. In the second case, no such 
assignment takes place. Instead, the line merely checks to see if the two 
are equal, and, if so, performs some other task. Variables are assigned in 
batch files using the single equals sign. These are variables stored in the 
DOS environment and will be discussed in more detail in the next chapter. 

For now, just remember that for comparisons, the double equals sign 
is required. You can follow IF with NOT or to check to see if two strings 
are not the same. Look at the examples below: 


IF “Hello There”==“Hello There” GOTO END 
IF NOT “Hello There”==“Hi” GOTO END 
IF “Hello There”==“Hi” GOTO END 


In all three cases, the batch file would branch to the label :END, since 
the comparison would test as true in each case. Now look at this 
comparison: 


IF Notice No Quotes==Notice No Quotes GOTO END 


This comparison is also true. Quotation marks are not required for 
string comparisons in batch files. It’s a good idea to include them for 
clarity; you’Il always know exactly what is being compared on either side 
of the equals sign. If you wanted to, you could use other characters to 
delineate the strings being compared. This line is the equivalent of the 
one above: 


IF (Notice No Quotes)==(Notice No Quotes) GOTO END 
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I like quotes because the meaning is instantly clear to anyone who is 
looking at a batch file. There is another reason for using quotes that will 
be explored shortly. 


IF can check to see if a file already exists within the current directory 
or one you specify. The most common use is to avoid overwriting a file 
that you may mean to keep. You can also create dummy files that, by their 
existence, tell the batch file something. Look at this example, a batch file 
called COUNTER BAT. 


ECHO OFF 

IF EXIST COUNT-1.$$$ GOTO COUNT1 

IF EXIST COUNT-2.$$$ GOTO COUNT2 
ECHO This is the first time through the file! 
ECHO DUMMY TEXT>COUNT-1.$$$ 
COUNTER 

:COUNT1 

ECHO This is the second time through the file! 
ECHO DUMMY TEXT>COUNT-2.$$$ 
COUNTER 

:COUNT2 

ECHO This is the third time through! 

ECHO Three times is enough!!! 

ERASE COUNT-?.$$$ 


The example doesn’t do anything useful itself, but illustrates a valuable 
technique. The first time it is run during a session, neither COUNT-1.$$$ 
nor COUNT-2.$$$ will exist, so the batch file will drop down to the fourth 
line and display the message: 


This is the first time through the file! 


Then it will ECHO some dummy text (appropriately, DUMMY 
TEXT), but instead of displaying it to the screen, will redirect the output 
of ECHO to a new file, called COUNT-1.$$$. Then, the next line starts 
the same batch file, COUNTER.BAT, over again (we could have used %0 
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instead of the actual file name, but that technique comes in the next 
section). 

The second time the file is run, it will find COUNT-1.ASC, and so will 
branch to the label COUNT, where the message 


This is the second time through the file! 


will be displayed and COUNT-2.$$$ is created. More or less the same 
thing happens the third time through, but instead of calling 
COUNTER.BAT again, both the dummy files are erased, ending execu- 
tion of the file. As you write your own batch files, you’ll discover ways 
to use dummy files and IF EXIST to control how the batch file runs. For 
example, the capability can be used to create a sort of subroutine, which 
is accessed only when some other portion of the batch file has written the 
necessary dummy file to disk. 


The third thing IF can check for is the ERRORLEVEL, which is a code 
set by DOS after the execution of certain commands, such as XCOPY. 
You can check to see whether ERRORLEVEL is 0, 1, 2, and so forth to 
determine whether the command was carried to completion, or some 
problem was encountered. Not all DOS commands set an 
ERRORLEVEL, but most DOS manuals will list them for you. 

Note that ERRORLEVEL tells whether or not an ERRORLEVEL is 
equal to or greater than the value specified. If you had a line like either 
of these: 


IF ERRORLEVEL==200 GOTO END 
IF ERRORLEVEL 200 GOTO END 


the batch file would go to label :END if ERRORLEVEL equalled 200 or 
more. So, 200, 201, 202 and any higher number up to the maximum 255 
would test as true. Note that the double equals sign is optional when you 
are using ERRORLEVEL. 

The usual procedure to test for the exact ERRORLEVEL is to nest IF 
statements like this: 
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IF ERRORLEVEL 200 IF NOT ERRORLEVEL 201 ECHO It is 
exactly 200. 


If ERRORLEVEL 200 tests true, then the level is 200 or higher. If it 
is not true at 201, then it cannot be 201 or any higher number, and therefore 
must be equal to exactly 200. 

It’s more useful to use ERRORLEVEL tests with add-on utilities such 
as those provided on the disk included with this book. In Chapter 15 
you’ll learn how to use INPUT.COM, which sets an ERRORLEVEL 
corresponding to whichever key you press when asked. YESNO.COM 
allows entering only Y or N at the prompt, while some of the other utilities 
check for the day of the week, year, month, and so forth, and set an 
ERRORLEVEL which represents that information. 


Using Parameters 


Command Line Can 
Include Parameters 


The first two uses of IF hinge around a third feature of batch files, the 
use of “parameters.” When applied to DOS and batch commands, a 
parameter is additional information that you supply on the command line 
when you type the command. This information is used by the command 
to determine how the file acts. When you type: 


DISKCOPY A: B: 
or 
COPY A:*.* B: 


the data following the external or internal command name are parameters. 
Each parameter is separated by a space. If you include the wrong number 
of parameters, or enter a parameter with the wrong syntax (say, you typed 
“COPY A:”) an error message will result. 


When you type the root name of a batch file, you may also follow that 
name with a series of parameters. Each must be separated by a space. 
When the batch file is called, DOS will substitute the parameters that you 
type on the command line for special parameter variable markers that you 
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insert in the batch file. You might compare these parameter markers with 
variables used in BASIC programs, because they function similarly in 
one way: DOS substitutes the value that you supply for the variable itself 
when processing the line. 

The variables are typed sequentially on the command line, and substi- 
tuted by DOS in the same order. In the batch file, the variables all start 
with a percent sign, and are numbered %0, %1, %2, etc. 


The first, %0, is always the filename of the batch file itself. You cannot 
enter new information on the command line that will substitute for %0. 
Why would you want a variable to contain the name of the batch file? In 
our example above, COUNTER.BAT, we could have substituted %0, in 
which case DOS would have inserted the name of the batch file at that 
point. As originally written, COUNTER.BAT works only if the name of 
the batch file remains as COUNTER.BAT. If you rename it something 
else, such as COUNT.BAT, it will still try to load COUNTER.BAT, since 
that name is hard coded into the file. 

If we’d placed %0 there instead, no matter what name 
COUNTER.BAT was given, the correct file name would be used each 
time the program was run. Another use for %0 might be to erase a 
temporary file when it is finished. Suppose your batch file creates a 
second file, then calls that. You can have it insert the following line as 
the last line in the second file: 


ERASE %0 


When it’s completed, the batch file will erase itself — no matter what 
it has been called by the user. Since processing is done, we don’t care if 
the file is erased, although DOS becomes a mite upset when it is unable 
to find the file anymore. However, an error message is the only retribu- 
tion. You may safely ignore it. 
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Suppose you had created the following batch file, named 
NAMES.BAT: 


ECHO OFF 
ECHO %1 %2 %3 %4 


You would then invoke the batch file by typing its root name, NAMES, 
and follow that with parameters: 


NAMES DAVID MICHAEL CATHY JONATHAN 


As DOS processes the batch file, it would substitute DAVID for %1, 
MICHAEL for %2, and continue for as many variables as had matching 
parameters typed in. We would see on the screen: 


DAVID MICHAEL CATHY JONATHAN 


If we typed five parameters on the command line, only four would be 
displayed, because there were only four variables used in the batch file. 
If we typed just three parameters on the command line, all three would 
be shown, and no error would be generated, because a null string (“noth- 
ing”) would be substituted for the variable, and the ECHO command 
would print the first three parameters, followed by nothing. 


Some batch commands are affected by null parameters under certain 
circumstances. For example, as noted in the beginning of the chapter, if 
we include ECHO ona line by itself in a batch file, it will not simply print 
nothing. ECHO will instead return the status of the ECHO command, 
telling us whether echo is ON or OFF. So, if we typed SHOW with no 
parameters at all, DOS would see the batch file line as ECHO standing 
by itself, and would print the ECHO status. 

So, keep in mind that when using parameters in your batch files, you 
may need to keep track of what happens when a wrong parameter, or no 
parameter at all is entered by the operator. 


DOS allows up to 10 parameters (%0 to %9), but includes a SHIFT 
command that allows typing more than 10 parameters on a single com- 
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mand line. You might feel that including more than 10 parameters would 
be unwieldy, and that SHIFT therefore is not a useful command. How- 
ever, while a dozen or more parameters might rarely, if ever, be used, there 
is another use for SHIFT that makes it extremely valuable indeed. We’ll 
get to that ina moment. Before you get into SHIFTing parameters, you 
need to get more experience in using them in their normal state. 

First, you need to learn what to do when a parameter that is used to 
control branching within a batch file doesn’t exist. For example, you 
might have created a file called UPDATE.BAT, which erases, compresses, 
or copies a particular file. (This example is shown just for illustration; 
you really wouldn’t want to do things this way.) You invoke the command 
by typing UPDATE followed by the action and the name of the file: 
UPDATE [ERASE|COMPRESS|COPY] filename 

The file itself might look like this: 


IF “%1”=="" GOTO HELP 

IF “%1”=="“ERASE” GOTO ERASE 

IF “%1”==“"erase” GOTO ERASE 

IF “%1”==""COMPRESS” GOTO COMPRESS 
IF “%1”==""compress” GOTO COMPRESS 
IF “%1”==""COPY” GOTO COPY 

IF “%1”==“"copy” GOTO COPY 

‘HELP 

ECHO Type UPDATE [ERASE|COMPRESS|COPY] filename 
PAUSE 

GOTO END 

:ERASE 

ERASE %2 

GOTO END 

:COMPRESS 

ZIP ARCHIVE.ZIP %2 

GOTO END 

:COPY 

COPY %2 C:\TEMP 

:END 
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This is a good example because it illustrates a number of key points. 
First, note that two checks had to be made, for example, one for ERASE 
and one for erase, since upper or lowercase must match. If the user 
happened to press the shift key so that even one character was ina different 
case, such as Erase or eRase, DOS would not branch to the label :ERASE 
as you intended. That’s one of the problems. 


(There’s a clumsy way around this problem, if I can get ahead of myself 
for the benefit of those who already understand environment variables. 
You can assign the value of a parameter to an environment variable, and 
then test that, since DOS does ignore case when making such compari- 
sons. It could be done like this: 


SET V1=%1 

IF %V1%==ERASE GOTO ERASE 

IF %V1%==COMPRESS GOTO COMPRESS 
IF %V1%==COPY GOTO COPY 


If you don’t understand what’s going on here, it should become more 
clear in the next chapter.) 

Notice that the first line in the batch file checks to see if the first 
replaceable parameter is empty (because you just typed UPDATE on the 
command line). If so, or if %1 doesn’t match either ERASE, COMPRESS 
or COPY, then the file goes to a section marked with the label HELP. 
There, the correct syntax is shown on the screen, and the user invited to 
strike a key when ready to exit the file. 

If %1 does match one of the labels, control branches to that label, where 
the appropriate function is carried on on the file (or files if %2 is a wildcard 
filename specification) represented by %2. 


This example shows why using quotation marks around string com- 
parisons is a good idea. In the first line, the statement tells DOS to 
compare parameter %1 with a null string (“nothing”, or “”), and if they 
are equal, branch to the portion of the batch file that has been marked with 
the label HELP. 
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First note that %1 is enclosed in quotation marks. You'll frequently 
see batch files in magazines where the parameters are nof in quotation 
marks. This will usually work. However, in this case we have a strict 
interpretation of “nothing.” With the quotation marks, if the %1 param- 
eter is not typed in by the user DOS will translate “%1” as “” which is the 
null string, or a string with a length of zero. Even though the null string 
contains no characters, it is still a distinct string in its own right. So, if 
“%1" equals ”" then the statement will test as true, and the batch file will 
branch to the line labeled HELP. 

If we left off the quotation marks, DOS would substitute nothing for 
the missing parameter. In this case there would really be nothing there, 
not even the null string. Absolutely nothing does not equal “”. A syntax 
error would be generated. 


The quotation marks are not the only way to accomplish a correct 
comparison. Any character that appears on both sides of the double equals 
sign will cancel each other out so that no parameter plus the character will 
equal nothing plus the character on the other side. Some like to use a 
period, or an x on each side of the equals sign: 


IF .%1==. GOTO HELP 
IF %1x==x GOTO HELP 


Both will work as well as quotation marks, and require several less 
characters to type. However, I feel that quotation marks are less cryptic; 


even the neophyte is not likely to become confused. 
/ 


So far, we’ve also looked at a simple use for parameters that you plug 
into your command line. Next we’ll reveal the true value of SHIFT. 

What this command does is cause DOS to move each parameter over 
one place to the left, with the leftmost “dropping off.” If you had 15 
parameters on your command line, you could process the first nine (0 is 
the batch file name, remember), and then have nine SHIFT statements, 
and then continue over again with later parts of the batch file starting with 
%1, %2 and so forth, and the new parameters. 
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Bad plan. What user could remember the correct order for 15 param- 
eters? Or what batch file would need 15 different parameters and operate 
efficiently? We'll look at a command later that CAN use many different 
parameters (FOR..IN..DO), but even here there are better ways of ac- 
complishing a task. 

No, SHIFT has another purpose. If we want to do a task several times, 
and the parameters are approximately equal in function, and we don’t care 
in what order DOS, carries the statements out, SHIFT can help us. It will 
allow the user to enter parameters in ANY order, and we can process them 
all as if they were all, say, %1. Look at the following version of our 
NAMES.BAT file: 


ECHO OFF 

GOTO %1 

:DAVE 

ECHO DAVE WAS HERE! 
GOTO NEXT 

:CATHY 

ECHO CATHY WAS HERE! 
GOTO NEXT 

:MICHAEL 

ECHO MICHAEL WAS HERE! 
GOTO NEXT 

:DENNIS 

ECHO DENNIS WAS HERE! 
GOTO NEXT 

:NEXT 

SHIFT 

IF NOT .==.%1 GOTO %1 
:EXIT 


Only one parameter, %1, is used in this file. Even so, you may type as 
many parameters on the command line as can fit within DOS’ line-length 
restriction. These must consist of the names DAVE, CATHY, MICHAEL 
or DENNIS in any order or combination. When DOS begins the batch 
file, it will try try to branch to the label that equals %1. If you’ve used 
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only the allowable names, the file will go to the proper label, and ECHO 
a message like DAVE WAS HERE! Then, the file will be directed to the 
label NEXT, where the SHIFT command is carried out in line 16. All the 
parameters will be shifted one place to the left, so the next name on the 
command line, which would have been %2, now becomes %1. 

In the next line, the file tests to see if %1 is null (this is a different way 
from IF “%1”==*”, and included to illustrate the operator NOT), and if 
it is not (because SHIFT has brought a new parameter into position) the 
file tries to GOTO the next parameter name. The process repeats until all 
the parameters that were typed in on the command line are “used up.” 
Then, the file drops down to the line labeled EXIT. In this case, nothing 
happens there, but other batch files we will create will have some activity 
in the EXIT portion of the file. 

With NAMES.BAT, typing in the four allowable names in any order 
will cause them to be displayed on the screen, in that same order. So, you 
could type: 


NAMES CATHY DAVE 
or 


NAMES MICHAEL DENNIS CATHY DAVE 


or any other combination, to have them displayed on the screen in that 
order. Of course, this particular example is of little use. Here’s an 
example of a file that is a little more useful, and which also uses SHIFT. 
I call this one ZAP.BAT. It actually duplicates one of the functions of a 
DR DOS command called XDEL, but provides an easy-to-understand 
illustration of how SHIFT works. 


@ECHO OFF 

ECHO Warning! Will erase all files and 
ECHO Remove directories starting with %1! 
PAUSE 

:ZAP 

IF “%1"=="" goto END 

ECHO Y | ERASE %1 

RD %1 
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SHIFT 
GOTO ZAP 
:END 


You can use it by typing a line like this one: 
ZAP C:\TEMP D:\WP C:\TEST\TMP 


The file will go through and erase all the files in the directories 
specified, one at a time. The line ECHO Y | ERASE %1 might be 
unfamiliar to you. What it does is ECHO the letter Y, using the vertical 
bar redirection symbol to send the character to the ERASE command 
(which will always expect a Y or N response whenever you tell it to erase 
all the files in a subdirectory). So, that line will remove all the files in the 
subdirectory named by %1, without any further input. (It’s a little 
dangerous to use outside a batch file which gives you a last chance to 
abort like this one does.) 

Once all the files have been erased, the directory itself is removed with 
the RD command in the next line, That will happen only if there are no 
subdirectories or hidden/system/password protected files in the subdirec- 
tory. If you want to remove a subdirectory and its parent with a single 
command, you must list them in order: 


ZAP C:\TEST\TMP C:\TEST 


will remove both C:\TEST\TEMP and C:\TEST. You couldn’t list them 
in the opposite order, since C:\TEST can’t be removed until 
C:\TEST\TMP is obliterated first. 

The DR DOS command, XDEL, in contrast, can be used to remove 
subdirectories and all their files with a single command. I like ZAP 
because it provides an extra measure of safety. But if I wanted to create 
a really distructive version, I could do it with XDEL and a few changes 
to the batch file shown above. 

The modified, hyper-vicious version of ZAP.BAT, which would de- 
stroy files (including read-only files) and subdirectories would look like 
this one: 
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@ECHO OFF 
XDEL %1 /S/R/N /D/O 


Note that no SHIFT command is required in this case, since XDEL can 
accept a list of file names. Also, this version will not only erase files and 
subdirectories without prompting, it will first overwrite the files so that 
they can never be unerased or otherwised recovered. Use this command 
with care! 


Of course, with either version of ZAP, DR DOS will ask you for the 
correct password before removing password-protected files, but there is 
no way to ZAP files that are read-only, hidden, or system files without 
using XDEL, or by adding the /S switch to ERASE, in which case it would 
include system files automatically. Or you could put in an extra line in 
the first version of ZAP: 


ATTRIB -r -h -s %a\*.* 


You'd place this one before the ERASE line to change the file attributes 
of all the affected files in the target directory. That addition would really 
make this as dangerous as XDEL, and I don’t advise it. 

In the original version of ZAP, once a directory and its files have been 
removed, control drops down to the SHIFT line, at which %1 is replaced 
by the value of %2, and the file goes back to the label :ZAP to repeat the 
progress. When all the replaceable parameters have been used, the file 
branches to the label :END. 

Incidentally, if you want a foolproof way to end ‘a batch file without 
bothering to branch to an END or EXIT routine (remember, DOS must 
close the batch file then reopen it to do that) you can create an END 
command. Just type this line at the DOS prompt: 


TYPE END.BAT>END.BAT 


DR DOS will type the file END.BAT to the screen and redirect its 
output to a file called END.BAT. Since END.BAT shouldn’t exist until 
you type the command, this has the net result of typing nothing into 
END.BAT, and the file ends up having a file length of 0 bytes. Therefore, 
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END.BAT won't use up any space on your hard disk other than the listing 
in the file allocation table. Place END.BAT in your BATCH or DOS 
subdirectory, or anywhere early in your PATH. 

Then, inserting END in your batch file will direct DOS to close the 
current file and execute one called END, which, as it has no contents, will 
immediately terminate. You may not save a lot of time during execution, 
but you won’t have to insert any GOTO END or EXIT branches in your 
batch files after that. 


This is the closest thing batch file language has to the FOR...NEXT 
loop of BASIC. A variable, designated by double percent signs, is 
sequentially assigned a value and then the operation specified after DO 
is carried out. The syntax is: 


FOR variable IN (set) DO command 


Set can be a list of file names or a list of commands, or anything else 
you want (although most users think that only a set of files can be 
included.). Look at these examples to understand this better: 


FOR %%a IN (C:\TEST.DOC D:\*.$$$ TEMP.$$$) DO ERASE %%a 
FOR %%aIN (COPY ERASE) DO %%a F:\ARC 

FOR %%a IN (ABC D) DO XCOPY %%a:\TEMP E:\ARCHIVE 
FOR %%a IN (12 3) DO ERASE FILE%a5.* 


Note that the members of the set are separated by spaces. In the first 
example, DOS will take each of the files which match the file specifica- 
tions within the parentheses and substitute them for %%a in turn. The 
DO command tells DOS to ERASE each file represented by %%a. So, 
C:\TEST.DOC will be erased first, followed by each of the files that match 
* $$$ (not all of them at once; if 10 files match *.$$$, they will be erased 
one at a time), then TEMP.$$$ in the current directory. 

If you added /C after ERASE, DOS would ask you to confirm before 
deleting each file. You could also include /S to embrace system files. 
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The second example would substitute commands rather than file names 
for %%a, assigning COPY and then ERASE. This particular line would 
first copy all the files in F:\ARC to the current directory, and then erase 
them in their old location. You can do the same thing using the DR DOS 
MOVE command, but doing this from a batch file would let you put in 
some restrictions or safeguards to protect particular files. 

In the third example, each of the individual disk drive letters from A: 
would be substituted, so any files in A:\TEMP, B:\TEMP, C:\TEMP, or 
D:\TEMP would be copied to E:\ARCHIVE. 

In the fourth example, DOS would erase only files matching FILE15.*, 
FILE25.* and FILE35.* specifications, leaving FILE45.* and similar 
files along (which would not happen if you typed ERASE FILE?5.*!) 
This is an example of a use for FOR.. that might be created at the command 
line for a special situation. I’ll explain that in more detail below. 

FOR..IN..DO can substitute for the ECHO Y| ERASE *.* line we used 
earlier, as in this example: 


FOR %%a IN (*.*) DO ERASE %%a 


Since DOS is erasing all the files that match one at a time, it won’t ask 
you “Are you sure (Y/N)?” before obliterating all the files. 


I happen to use FOR...IN...DO a lot from the command line, since it 
lets me create ad hoc lists of files or commands for immediate execution 
as I require them. Note that only a single percent sign is required for your 
variable if you use this command from the DOS prompt. I recently 
entered this line: 


FOR %a IN (C:\UTILS C:\BATCH C:\ASCIl) DO PKZIP %a.ZIP %a\*.* 


It told DOS to carry out the line PKZIP once for each of the subdirector- 
ies listed. PKZIP in turn created archives called C:\UTILS.ZIP, 
C:\BATCH.ZIP and C:\ASCII.ZIP and then compressed all the files 
within each of them into those separate archives. The FOR.. command 
is very handy for situations like that. 
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In most cases, you can’t include more than one command after DO in 
a FOR..IN..DO loop. But, there are several ways around this. The DO 
command can call another batch file, using CALL or COMMAND /C, 
like this: 


FOR %a IN (*.ASC) DO CALL SORTER %a 


In this case, SORTER.BAT can be another batch file with a list of 
commands of its own. The value in %a is passed to it as the first 
replaceable parameter. 

Another method is to use the vertical bar piping symbol to place several 
commands on a single line. Since the vertical bar sends the output of a 
DOS command to the next, if the next command on the line requires input 
(such as SORT), it will expect it from the previous, probably inappropriate 
command. Here’s an example of how you can use this: 


FOR %a IN (*.DOC) DO COPY %a C: | ERASE %a | DIR C: 


The last command doesn’t even use the replaceable parameter, and was 
used to illustrate how you can combine consecutive, nonrelated com- 
mands on a single line in a batch file. 


The last batch file command we’ll cover in this chapter is CALL. It 
allows your batch file to execute another batch file, and then return to the 
original file to carry out the remaining commands in it. 

Ordinarily, all the commands in a batch file will be carried out by the 
current copy of the command processor. COMMAND.COM can only do 
one thing at once, which is why it closes the current file, carries out a 
command, and then reopens the file to continue with the next. 

If your batch file invokes a.COM or .EXE file, the command processor 
is not required while they are executing, so DOS “remembers” where it 
was in the current batch file and then runs the application. When the 
program terminates, COMMAND.COM is reloaded and the batch file 
continues at the place where it left off. 
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However, if your batch file tries to run another batch file, we have a Running Batch Files 
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problem. COMMAND.COM is required to run the second file, and From Batch Files Difficult 


COMMAND.COM, as | noted, can only do one thing at once. So, it will 
abandon the current batch file and run the second one. The “placemar- 
ker” feature is freed up for use by the new batch file. When the second 
one finishes, it is unable to return to the original, since COMMAND.COM 
doesn’t have a second placemarker to tell it where to go. 

In early versions of DOS, there was a way around this. You could load 
a second version of COMMAND.COM and run the other batch file. The 
new copy had its own placemarker for the other batch file. The second 
file would then EXIT automatically back to the parent. The syntax for 
doing this was: 


COMMAND /C filename/command 


The /C switch tells DOS to carry out the command or filename 
indicated and then return to the original copy of COMMAND.COM. The 
only problem with this method is that any changes you might make to the 
DOS environment in your second copy of COMMAND.COM are lost 
when you return to the original. 

The CALL command eliminates those problems. You can CALL a 
second batch file without loading a new copy of COMMAND.COM, 
since CALL, in effect, provides placemarker that enables DOS to reopen 
the original file at the position it left off. A difference between CALL and 
COMMAND (C is that CALL is intended primarily for batch files, where 
COMMAND /C can be used to carry out any DOS command or run any 
program, especially when you want to preserve your current environment 
settings without alteration. 


Summary 


Batch files contain lists of commands that DOS will examine and carry 
out as if you had entered them from the keyboard. It always has the 
extension .BAT, which makes it a type of system file, like .EXE and .COM 
files. These files may be executed by typing their root name. DR DOS 
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will search through the current directory and every directory in your 
PATH looking for a match. It will run any .COM, .EXE, or .BAT file that 
matches, in that order. 

You can create and edit batch files using DR DOS’s EDITOR utility, 
or simply type them in from the keyboard. The most common use for 
batch files is to load applications programs that require a series of 
commands. There is one special batch file you may already know about, 
AUTOEXEC.BAT, which is run automatically when your computer boots 
up. 

The basic batch commands include: 

ECHO Displays messages to your screen 

REM Inserts remarks in a batch file 

CLS Clears the screen 

PAUSE Causes the batch file to wait until the user presses a key. 
GOTO Directs the batch file to a named label. 


IF Tests to see whether one string of characters equals another, 
whether a file by a given name exists, or what the current 
ERRORLEVEL is. 


Batch files can use replaceable parameters. The first, %0, always 
represents the name of the current batch file. The parameters from %1 to 
%9 represent additional arguments typed on the command line with the 
batch file name. DOS also has a SHIFT command to allow using more 
than 10 parameters, or to move one value over to the left after a given 
operation is finished. 


m= The FOR variable IN (set) DO command allows you to replace a 
variable with a list of file names or commands, or some other 
information. 

@ The CALL command will let a batch file call another batch file, 
and then return to the original to finish execution. 
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when we’re talking about the DR DOS environment. In this 

context, the term environment takes on a special meaning. It’s a 
special area of memory that is set aside to store variables and values as 
strings of information. The environment can be accessed by batch files, 
as well as any program that needs it. The information it contains won’t 
change unless altered by the user’s program or batch files, and thus the 
environment can be used to pass information from one place to another 
in your system. 


iE nice to be environmentally conscious these days, especially 


This chapter will tell you everything you need to know about the 
environment to use it successfully with DR DOS. In the following 
chapter, I’ll introduce you to some utilities and additional batch file 
techniques that add capabilities to the environment. 


What’s The Environment? ° 


The DR DOS environment starts out as a Master Environment Block, 
which is a block of memory set aside by the operating system to store 
environmental variables. These are stored as strings of characters in a 
very simple form, using the following format: 


variable=value 
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where variable is a name defined by you using the SET command, or by 
DOS as one of its reserved variables. The value is the string that is 
assigned using SET. 


As I noted, DOS reserves some variable names and gives them a special 
meaning. These include PATH, PROMPT and COMSPEC. DOS itself 
will look in the environment for these variables, and if they are present, 
use the value assigned to them in its operations. 


For example, COMSPEC defines the name of the command processor 
which will be used whenever DR DOS loads a second copy with the 
COMMAND command. Your software may “shell out” to DOS by this 
method. COMSPEC is usually, but not always defined as COM- 
MAND.COM. If you wanted to load a different command processor, 
such as Norton’s NDOS or 4DOS, you could redefine the environment 
variable COMSPEC. 


PATH is the list of subdirectory paths that DOS uses when looking for 
executable files outside of the currently logged directory (these files end 
in .COM, .EXE and .BAT). If there is no PATH variable in the environ- 
ment, DOS will only search the current subdirectory. 


PROMPT is a variable that tells DOS what should be contained in the 
system prompt that is displayed at the DOS command line. You may enter 
words and phrases, such as “Ready Master!” as a definition, or use special 
symbol combinations that have meaning of their own, such as the string 
$p$g, which means the current drive and subdirectory. The PROMPT 
variable can also contain any of the ANSI escape codes that control screen 
colors and cursor movement. So, you can define a system prompt that 
includes text, information like the time, date, and current path, add color, 
and determine exactly where this will be printed on your screen. 

Every DOS book written since 1985 has a lengthy section on redefining 
your system prompt— except for this one. I won’t waste space here 
repeating that old information. You can glean the basics from the DR 
DOS manual, in Chapter 10. 

You can redefine any of the reserved variables in the usual way: 
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SET PROMPT=$P$G 
SET COMSPEC=C:\DRDOS\COMMAND.COM 
SET PATH=C:\DRDOS;C:\BATCH;C:\UTILS;C:\WINDOWS 


However, since they can’t be used for anything else, the SET is optional 
and is generally not used. You may not have known that SET even could 
be used, but I pointed it out so you’d know that these three are environ- 
mental variables like any others. You can change them to any strings you 
like, even nonsense characters, but at the risk of DR DOS not being able 
to use them when it needs to. 


Your batch files can access these variables, simply by surrounding the 
name with percent signs. I already used this technique in the last chapter 
to remove upper and lower case considerations from replaceable param- 
eters. Here’s an example as a refresher. 


@ECHO OFF 
FOR %%a in (%PATH%) DO ECHO Included subdirectory: %%a 


If your path was set using the example a couple paragraphs above this 
one, you’d see this display on your screen: 


Included subdirectory: C:\DRDOS 
Included subdirectory: C:\BATCH 
Included subdirectory: C:\UTILS 
Included subdirectory: C:\WINDOWS 


Each time through the loop DR DOS would extract another portion of 
the variable and substitute it for %%a. How did it parse the environmental 
variable string? Look carefully at the PATH variable defined in the 
example above. I’ve actually assigned several values to it, separating 
them with semicolons. DOS will treat each string individually. You can 
do this with any environment variable, although your program must be 
set up to do something with the information. DOS knows how to separate 
individual path statements, but if you enter several different PROMPT 
commands, it will use all of them and incorporate any semicolons you 
type into the prompt itself. 


Use Percent Sign To 
Access Variables 
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The following example will show you how you can use this capability. 
Suppose you wanted your system prompt to include the name of regular 
users and also wanted to be able to check to see who was using the system 
at the moment, perhaps to alter how other batch files operated (I'll give 
some examples shortly.) Therefore, it would be useful to have an envi- 
ronment variable called USER, which would contain the name of the 
current operator. If none of the regular users were running the system, 
USER should contain the string VISITOR, so your programs will know 
that someone unfamiliar with the computer was using it. You'd actually 
need two environment strings, with one called NAMES containing a list 
of the regular users. The set-up batch file, called IDENTIFY.BAT could 
look like this one: 


@ECHO OFF ' 

IF “%1”==“" GOTO PARSE 

‘HELP 

CLS 

PROMPT $p$g Enter IDENTIFY followed by your user 
name.$__—s- Then press [Enter]. 

GOTO EXIT 

:PARSE 


FOR %%a IN (%NAMES%) DO IF %%a=%1 GOTO FOUND 
USER=VISITOR 

GOTO SETUP 

:FOUND 

USER=%1 

:SETUP 

PROMPT Hello, %USER%$_$p$g 

:EXIT 

CLS 


You need to do two other things to make this work. You need to set 
the environmental variable NAMES equal to the names of your regular 
users, preferably in CONFIG.SYS, where it will always be loaded without 
fail. Enter this command in your file, substituting the names of your users: 
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SET NAMES=DAVE;BOB;CAPT. CONAN;CAROL;CATHY; VISITOR 


Then make IDENTIFY the last command in your AUTOEXEC.BAT 
file, so it is always run when your system boots. The first time it is run 
each session, there will be no value for %1, so the HELP section will run. 
That section changes the system prompt to: 


C: Enter IDENTIFY followed by your user name. 
Then press [Enter] 


Your user then will run IDENTIFY.BAT again, but this time entering 
their user name or nickname on the command line. If they don’t enter 
anything, the prompt remains the same until they comply. 

When a name is entered, the PARSE section of the batch file is 
accessed, and the FOR..IN..DO loop looks at each name in the environ- 
ment variable NAMES for a match. If one is found (and VISITOR is 
considered a valid name), the batch file branches to the FOUND section, 
in which environment variable USER is set to that string. 

If no valid name is entered, then the environment variable USER is set 
to VISITOR. At SETUP, the system prompt is changed to include either 
the user name or VISITOR. 

If you’ve been doing this sort of thing for awhile, you might ask why 
I didn’t include the valid names within IDENTIFY.BAT itself, using a line 
like this one. 


FOR %%a IN (DAVE;BOB;CAPT. CONAN;CAROL;CATHY;VIS- 
ITOR) DO IF %%a=%1 GOTO FOUND 


The primary reason for that is to cut down on the number of places you 
have to look when you make changes to your system. Once IDENTIFY has 
been set up, you never have to edit it again, no matter how many times you 
change users. Instead, the only modifications you have to make are in 
CONFIG.SYS or where ever you set the NAMES environment variable. 
You could even have different lists of names available, and load the one you 
want using the CONFIG.SYS customization routines we covered earlier. 
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Okay, it may be nice to have your system prompt be friendly enough 
to include the name of the current user — but what good is that? Here are 
some examples that should show you why you might want to implement 
this. First, assume that you want to standardize your system so that each 
user just types WP to load word processing, DB to load a database system, 
SPREAD for a spreadsheet, and so forth. You could create custom batch 
files for each of them. Here’s an example of the WP batch file: 


IF “%USER%”" GOTO %USER% 


IDENTIFY 
:DAVE 
DW4; 
:BOB 
WPERF; 
:CAPT. CONAN 
WORD; 
:CAROL 
Dpwa4; 
:CATHY 
PW; 
:VISITOR 
ECHO Visitor: 
ECHO 
ECHO 
ECHO 
ECHO 
ECHO 
ECHO 
ECHO 
PAUSE 
PW; 
:IDENTIFY 
IDENTIFY 


DisplayWrite 4 
WordPerfect 
Microsoft Word 
DisplayWrite 4 
Professional Write 


I'll load Professional Write for you if you press a key. 

It's an easy-to-use word processing program that doesn’t 
need much instruction. If you’d rather use one of the other 
available programs, press Control-C now, and then enter: 
DW4 For DisplayWrite 4 

WPERF For WordPerfect 

WORD _ For Microsoft Word 

PW For Professional Write (if you change your mind). 


Professional Write 
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The DB.BAT and SPREAD.BAT files would be similar, but would 
substitute the names of programs in those categories. Notice several 
things with this file. Visitors will automatically be shown a help screen. 
Each individual will have the word processing program they use loaded 
automatically. If they later change to another program, the WP batch file 
can be edited for that person, so their new choice will be loaded instead. 
They don’t have to remember to stop typing DW4 and start typing WORD 
(although that’s not really asking a lot; remember this is an example to 
show you what you can do.) They just keep on typing WP as they always 
have. And all your users have the same command set on a single 
computer, or any computer in the department. 


You may not have four users who each use different software on the 
same computer. But you might have six or seven computers, each used 
interchangeably by a number of different users. This system would let 
you set up all of them identically so anyone could use them in exactly the 
same way. This example may be a little far-fetched in some offices, but 
I stretched a few points to demonstrate just how you can customize your 
system using environment variables and batch files. 

Note that the technique will work whether you’re using the DOS 
command prompt, or a user interface like Desqview or Windows with 
DOS applications. Just have Desqview or Windows load the program 
through a batch file, and include lines like those above in that file. 

Here is an example of some other environmental variables a typical 
user might set. These can be defined within AUTOEXEC.BAT, a separate 
batch file you might call, or from CONFIG.SYS: — , 


SET DRIVE=D: 

SET MOUSE=YES 

SET TEMP=C:\TEMP 

SET WINDIR=F:\WINDOWS 
PROMPT Hello There!$_$p$g 
PATH C:\;C:\BATCH 
COMSPEC D:\COMMAND.COM 
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Once you reach the DOS prompt, you can see all the definitions in your 
enviornment by typing SET on a line by itself. In this case, you’d see: 


DRIVE=D: 

MOUSE=YES 

TEMP=C:\TEMP 
PROMPT=Hello There!$_Sp$g 
PATH=C:\;C:\BATCH 
COMSPEC=D:\COMMAND.COM 


You don’t need to use percent signs around a variable name to define 
them in a batch file, only when you need to retrieve them again. 

Whether the environment variables are defined on a DOS command 
line or through a batch file, you are limited to 123 characters plus the four 
taken up by SET and its trailing space. If you are using PATH or PROMPT 
without SET, a full 127 characters may be used for your string. That’s 
one reason not to use SET with these reserved variables. 


About the only time you'll have a problem with the command line 
length restrictions is in defining a path. Some Windows programs in 
particularly really, really want to see their subdirectories listed in the 
PATH variable. For that reason, it’s not a good idea to install your 
programs in deeply nested subdirectories. If you have a program in a 
directory like C:\WINDOWS\APPS\OCR\WORDSCAN\BIN, you 
won’t get many listed in the path. 

Instead, keep your directory names as short as you can for clarity: 
C:\WIN, C:\WORD are good choices. I try to keep programs within a 
certain category on a single hard disk volume, so I know that everything 
on drive F: is a Windows program. Above all, plan ahead. (I made some 
of the mistakes just described and ended up renaming my Windows 
subdirectory F:\WIN from F:\WINDOWS. Bad plan. I had to edit every 
occurrence of F:\ WINDOWS in WIN.INI, plus every INI file used by my 
applications, plus every batch file, and then each affected Properties 
window for every application installed in Windows. If I applied an icon 
from an external icon library, I had to change that reference, too.) 
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Environment Limitations 


There are other limitations of the environment that you should know 
about. One of these is that programs which launch a copy of COM- 
MAND.COM to run don’t really work with the environment directly. 
Each receives a copy of the environment. The program can read the 
variables and make changes, but any changes made will be lost when the 
program terminates and returns to the original copy of COM- 
MAND.COM. The original Master Environment Block remains un- 
changed. 

For example, every memory-resident program you load, such as Sidekick, 
PRINT.COM, or MODE,COM obtains its own complete copy of the envi- 
ronment. This can be costly in terms of memory if you have created a large 
environment. As most programs will not alter the environment except for 
their own use, this limitation should not hinder you much. 


One case where this will definitely affect you, however, is in using 
batch files with a second command processor using COMMAND /C, or 
if your program “shells out” to DOS to carry out some DOS command. 
If you change the PATH, or modify the environment in some other way 
any changes to the environment will be lost on return. A partial solution 
is to create files to be used as indicators, or “flags” that can be tested with 
IF EXIST. 


The other major limitation of the environment is the limitation on its 
size. Earlier versions of MS-DOS could limit you to as little as 160 bytes 
for the environment, and since a minimum of 29 characters are taken up 
by the PATH and COMSPEC variables, a maximum of 131 were available 
for the user. 

Later versions of MS-DOS and DR DOS provide an easy way of 
specifying a larger environment size. First, you start off with a minimum 
of 512 bytes, and you can expand the environment to as much as 32,751 
bytes. You can do this from CONFIG.SYS with the SHELL command 
and /E:nnnn switch, replacing nnn with the amount of memory you want 
dedicated to the environment. For example, you might have this line: 


Environment Changes 
Lost 


Size of Environment 
Limited 
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SHELL=COMMAND.COM /P /E:1024 


to create an environment 1024 bytes (1K) in size. 

The COMMAND command also can use the /E:nnnn switch. You 
might use it to create an extra large environment for your shell. If you 
decide during a session that you want to enlarge the environment, you can 
do it with COMMAND, too, by adding the /P switch to make the new 
copy of the command processor the permanent one. 


Creating Subroutines With 
Environment Variables 


Normally, batch file programming has no facility paralleling the 
GOSUB...RETURN statements of BASIC. You may send control of the 
batch file to a label either through an absolute statement, or through a 
conditional statement, such as the two below: 


GOTO END 
IF “%1”=="SORT” GOTO SORT 


However, the label supplied in either case does not have to be explicitly 
typed in your batch file. Instead, you may use an environment variable, 
which can change as needs dictate. Examine this sample file: 


1. @ECHO OFF 

2. :FIRST 

3. ECHO The first time we access the subroutine 
4. ECHO the routine will display FILE1.ASC. 

5. SET DISPLAY=FILE1.ASC 

6. SET FROM=1NEXT 

Gs 

8 


GOTO SHOW 
. t1NEXT 
9. ECHO The subroutine returned to here. 
10. :SECOND 


11. ECHO The second time we access the subroutine 
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12. 
13. 
14, 
15. 
16. 
lize 
18. 
19. 
20. 
21. 
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ECHO the routine will display FILE2.ASC. 
SET DISPLAY=FILE2.ASC 

SET FROM=2NEXT 

GOTO SHOW 

:2NEXT 

ECHO The subroutine returned to the second point. 
GOTO END 

:SHOW 

TYPE %DISPLAY% 

GOTO %FROM% 

. :END 


Line by line, the function of this sample file is as follows: 

Line 1: Turn off echoing of commands. 

Line 2: Label marking first section of the file. 

Lines 3-4: Display comments on function. 

Line 5: Set environment variable DISPLAY with the name of the first 
file to be TYPEd by the subroutine. 

Line 6: Set environment variable FROM with the label to which we 
want the subroutine to return after displaying the file. 

Line 7: Branch to the subroutine labelled SHOW. 

Line 8: Label to which the subroutine first returns. 

Line 9: Confirm that the subroutine returned. 

Line 10: Label marking the second section. 

Lines 11-12: Comments on current functions. 

Line 13: Set environment variable DISPLAY with the name of the 

second file to be TYPEd by the subroutine. 
Line 14: Set environment variable FROM with the label to which we 
want the subroutine to return after displaying the file. 

Line 15: Branch again to the subroutine labelled SHOW. 

Line 16: Label to which the subroutine next returns. 

Line 17: Confirm that the subroutine returned. 

Line 18. Go to the end of the batch file. 
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Line 19: Label marking the subroutine SHOW. 

Line 20: Type the file indicated by environment variable DISPLAY. 

Line 21: Return to the label designated by environment variable FROM. 

Line 22: End of the file. 

Now that you understand the environment a little more, we’ll go on 
and use it with some utilities provided on the disk packaged with this 
book, starting in the next chapter. 


The DOS environment is a special area of memory that is set aside to 
store variables and values as strings of information which can be accessed 
by batch files, as well as any program that needs it. The environment can 
be used to pass information from one place to another in your system. 

DOS reserves some variable names, including PATH, PROMPT and 
COMSPEC. COMSPEC defines the name of the command processor 
which will be used whenever DR DOS loads a second copy with the 
COMMAND command. PATH is the list of subdirectory paths that DOS 
uses when looking for executable files outside of the currently logged 
directory. PROMPT is a variable that tells DOS what should be contained 
in the system prompt that is displayed at the DOS command line. 

Your batch files can access any environment variables, simply by 
surrounding the name with percent signs. An environment variable can 
hold several separate values that may be accessed consecutively by DOS 
from your batch files. Each value should be separated by a semicolon. 
You don’t need to use percent signs around a variable name to define them 
in a batch file, only when you need to retrieve them again. 

Whether the environment variables are defined on a DOS command 
line or through a batch file, you are limited to 123 characters plus the four 
taken up by SET and its trailing space. If you are using PATH or PROMPT 
without SET, a full 127 characters may be used for your string. That’s 
one reason not to use SET with these reserved variables. About the only 
time you’ll have a problem with the command line length restrictions is 
in defining a path. 


Chapter 14 * Customizing the DR DOS Environment 


There are other limitations of the environment that you should know 
about. One of these is that programs which launch a copy of COM- 
MAND.COM to run don’t really work with the environment directly. 
Each receives a copy of the environment, and any changes made will be 
lost when the program terminates. 

The other major limitation of the environment is the limitation on its 
size, Earlier versions of MS-DOS could limit you to as little as 160 bytes 
for the environment. With DR DOS, you start off with a minimum of 512 
bytes, and you can expand the environment to as much as 32,751 bytes. 
You can do this from CONFIG.SYS with the SHELL command and 
/E:nnnn switch, replacing nnnn with the amount of memory you want 
dedicated to the environment. 

The COMMAND command also can use the /E:nnnn switch. You 
might use it to create an extra large environment for your shell. If you 
decide during a session that you want to enlarge the environment, you can 
do it with COMMAND, too, by adding the /P switch to make the new 
copy of the command processor the permanent one. 

Environment variables can be used to create subroutines within batch 
files, just by defining a variable name as the location in the file you want 
the routine to return to, and then sending control back to that label using 
the variable name rather than the explicity label name in your file. 
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Some Customizing Tools 


his chapter provides you with some tools you can use in your 

F own efforts to further customize DR DOS. You can combine 
them with what you’ve learned about batch files to create 
customized commands and utilities of your own. The tools included in 


this chapter fall into four categories: 


mg Simple .COM programs that perform an action not included in DR 
DOS — but which should have been. You can think of them as 
external DOS commands that you can use immediately. 


= Batch files which use the output of some of the .COM programs 
to do something useful. 


w Stand-alone batch files which can make DR DOS more convenient 
to use. 


m Explanations of some useful techniques you can put to work in 
your own batch files. 


As I noted earlier, batch file programming has been treated more 
comprehensively in some other books (including four of my own), so I 
didn’t want to devote more than a couple chapters in this volume to an 
“old” topic. Though I originated (or independently discovered) many of 
the techniques presented here some years ago, most of them have been 
widely disseminated since then. Even so, I intend for you to find some 
interesting new things in this chapter, no matter how long you’ve been 
working with MS-DOS or DR DOS. All the utilities in this chapter are 
included on the disk provided with this book. 


Not The Last Word On 
Batch Files 
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Faster Rebooting 


Using BOOT.COM 


An earlier operating system I used had a BOOT command that I found 
invaluable. I wrote one for DOS that I still use today. Instead of reaching 
for the reset button on my computer (which is located inconveniently 
under my desk), or taking my hands from the keyboards to find Ctrl-Alt- 
Del (a sequence probably deliberately chosen to be difficult for touch- 
typists and non-touch-typists alike to enter either accidentally or on 
purpose), I can just type BOOT at the DOS prompt. Your system will 
instantly perform a warm reboot (unless you type the command within a 
Desqview DOS window or another environment that protects you from 
accidental/intentional reboots. 


To use BOOT.COM, simply place the file in a directory on your hard 
disk that is included in your PATH command. It might be C:\DRDOS, or 
something similar in your case. It will then be available any time you see 
the DOS prompt. 

While a new BOOT command is useful in itself, you can combine it 
with other DR DOS capabilities to make life a little easier for yourself. 
For example, if you do a lot of testing with different configurations, you 
may have edited your CONFIG.SYS or DCONFIG.SYS files drastically. 
I do this a lot when writing books of this sort and testing software. When 
I’m finished experimenting, I like to return to my default setup, which 
includes the CONFIG.SYS file that I use most of the time, and no 
DCONFIG.SYS file whatever. My default CONFIG.SYS is stored in a 
subdirectory called CONFIGS as CONFIG.DEF. When I want to return 
to it, Ican type DEFAULT at the command line, and execute a batch file 
called DEFAULT.BAT which looks like this: 


@ECHO OFF 

COPY C:\CONFIG.SYS C:\CONFIG.EXP 

COPY C:\DCONFIG.SYS C:\DCONFIG.EXP 

COPY C:\CONFIGS\CONFIG.DEF C:\CONFIG.SYS 
ERASE C:\DCONFIG.SYS 

BOOT 
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My experimental CONFIG.SYS and DCONFIG.SYS files are copied 
to new names, ending in .EXP in case I wanted to retain them for some 
reason. Then my default CONFIG.SYS file is restored to the root 
directory, and any DCONFIG.SYS file remaining is erased. Then, the 
system reboots to put the new configuration into effect. You can easily 
add other “default” operations to a file of this sort, such as copying a 
default WIN.INI file over one that might have been created during your 
experimentation. 

Even though DR DOS allows a great deal of flexibility in determining 
how CONFIG.SYS is executed, there may be times when you don’t want 
to answer any questions at boot-up time. You just want a specific 
configuration loaded. You can create individual batch files modeled on 
DEFAULT.BAT which will replace the current CONFIG.SYS file with a 
customized one, then reboot. 


Adding Interactivity To Batch Files 


The ability to respond to questions in batch files is such an essential 
one, I’m surprised it hasn’t been added to more command processors as 
a built in feature. J.P. Software’s 4DOS and NDOS have it. DR DOS 
has it in a limited form. The SWITCH command (described earlier as it 
is used in CONFIG.SYS in Chapter 12, will let you enter a number from 
1 to 9. Your batch file can then branch to a subroutine with a corresponding 
label. SWITCH was described in some detail earlier, so | won’t repeat 
the information here. ; 

Instead, I’ll show you how to use several utilities included with this 
book that let you write batch files with a bit more flexibility. Instead of a 
limited number of numbers, you can allow the user, such as yourself, to 
enter nearly any letter or number or other keystroke as input. 

Utilities which do this, with names like REPLY.COM are widely 
available as a basic part of any set of customization instructions. They 
are widely available on bulletin boards, with shareware packages, and 
even with other books of this type. However, in case you don’t already 
have one of those utilities, I’m including two, called INPUT.COM and 
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INPUT.COM and 
YESNO.COM 
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YESNO.COM, on the disk with this book. I wrote them for an earlier 
“supercharging” book, and they are as useful today as they ever were. 


INPUT.COM and YESNO.COM display messages on your screen, and 
then wait for you to press a key. They will interpret the key being pressed 
and deliver an ERRORLEVEL that will let your batch files respond to 
user input. All you need to do is test the ERRORLEVEL and then branch 
to an appropriate portion of the file. YESNO.COM is the easier of the 
two to use, so I'll describe it first. 


YESNO.COM displays the message: 
Enter (Y)es or (N)o : 


And then waits until the operator either presses Y or N. Either 
uppercase or lowercase will do, and all other keys are ignored, except for 
the Ctrl-C/Ctrl-Break combination. This makes YESNO.COM fairly 
foolproof; you don’t have to remember to enter a prompt, and the user 
can’t type in the “wrong” keystroke. All you need to do is test the 
ERRORLEVEL to see if it is 89 (for Y) or 78 (for N), and then act on that 
information. A sample batch file might look like this one. 


:GetY/N 

YESNO 

IF ERRORLEVEL 89 IF NOT ERRORLEVEL 90 GOTO YES 
IF ERRORLEVEL 78 IF NOT ERRORLEVEL 79 GOTO NO 


You might use YESNO in some of the same ways you use the ? 
command in CONFIG.SYS, only within your AUTOEXEC.BAT file: 


ECHO Should | load the Mouse driver? 

YESNO 

IF ERRORLEVEL 78 IF NOT ERRORLEVEL 79 GOTO NEXT 
C:\SYS\MOUSE.COM 

:NEXT 


Note that since there are only two choices, you don’t really need to 
provide two places to branch to. If the user presses N, the batch file can 
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skip ahead to :NEXT, otherwise, Y must have been pressed so it can drop 
down to the next line, where the mouse driver is loaded. 

You can use YESNO.COM anywhere that a Yes/No response is appro- 
priate. Answers can be stored as environment variables for retrieval later 
by other batch files. Look at these examples to get some ideas of what 
you can do. 


ECHO Are you male? 

YESNO 

IF ERRORLEVEL 78 IF NOT ERRORLEVEL 79 GOTO FEMALE 
:MALE 

SET GENDER=SIR 

GOTO NEXT 

:FEMALE 

SET GENDER=MA’AM 

:NEXT 

PROMPT=Yes, %GENDER%!$_$p$g 


ECHO Do you want HELP as batch files run? 

YESNO 

IF ERRORLEVEL 78 IF NOT ERRORLEVEL 79 GOTO NEXT 
:BEGINNER 

SET HELP=YES 

:NEXT 

IF “%HELP%”==“YES” TYPE HELP1.TXT 

ECHO Press Ctrl-C Now to Abort; 

PAUSE Press Any Other Key to Reformat Disks 


Note that the environment variables used in these examples can be used 
later in any other batch file run during the same session, so once HELP 
has been set to YES, you can test for it within every batch file henceforth. 


INPUT.COM gives you a broader variety of responses. It will accept INPUT.COM Allows More 
any key the operator chooses to depress, and translate that into a keyboard Responses 
scan code. In most cases, only the alphanumeric keys will be useful, so 
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you’ ll want to check only for the characters from A to Z, and the numbers 
from 0 to 1. These are presented in a simplified chart shown in Figure 
15.1. I’ve written INPUT.COM so it will convert lowercase alpha char- 
acters to uppercase, so you don’t have to check for both lower- and 
uppercase A, B, C, and so forth. 

However, INPUT.COM will also report other key combinations, in- 
cluding control key and alt key sequences (such as Ctrl-B or Alt-F), but 
these are much less frequently used. In addition, there are some duplicate 
ERRORLEVELS, since some of the keys, particularly the Alt keys and 
function keys, have a two-part scan code that begins with a zero that is 
ignored by INPUT.COM. The codes for F7 and uppercase A aren’t really 
the same; they are 0;65 and 65, respectively, but INPUT.COM will report 
an ERRORLEVEL of 65 for either of them. 

In practice, this isn’t much of a handicap, since you'll rarely press F7 
by mistake when you mean A. If your batch file should accept only a 
keystroke like A, it can be written to ignore all the others except for the 
extended key counterparts that begin with a zero scan code. 

I list the other scan codes in Figures 15.2 and 15.3. You can use them, 
but need to realize that a user may accidentally press a key that will be 
interpreted incorrectly. 

You can use INPUT.COM much like you did YESNO.COM, but you 
need to have a longer list of ERRORLEVEL checks as you expand the 
number of choices. Keep in mind that I’ve disabled the case differences 
for the characters A to Z, so you not only don’t have to check for both, 
you can’t, even if you want to. 

On the page following the scan code charts, I’ve listed two typical 
menu programs that show what you can do when you use INPUT.COM 
to allow the user to enter a choice. The first one, which recognizes only 
numbers, could also have been written to use the built-in DR DOS 
command SWITCH. The second example demonstrates why you might 
want to use INPUT.COM instead of SWITCH. 
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Character — Unshifted Shifted Figure 
A 97 65 15.1 
B 98 66 
ce 99 67 
D 100 68 
E 101 69 
F 102 70 
G 103 71 
H 104 qe! 
I 105 73 
J 106 74 
K 107 qe 
Ie 108 76 
M 109 77 
N 110 78 
oO 111 79 
iE 112 80 
Q 113 81 
R 114 82 
Ss 115 83 
Tr 116 84 
U 117 85 ) 
Vv 118 86 
WwW 119 87 
x 120 88 
x 121 89 
Zi 122 90 
0 48 41 
1 49 33 
2 50 64 
3 51 35 
4 52 36 
5 53 37 
6 54 94 
Hd 55 38 
8 56 42 
9 57 40 


Scan codes for alphanumeric keys. 
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Figure Character Control Alt 

15.2 A 1 0;30 
B 2 0;48 
Cc 3 0;46 
D 4 0;32 
E 5 0;18 
F 6 0;33 
G 7 0;34 
H i 8 0;35 
I 9 0;23 
J 10 0;36 
K 11 0;37 
16; 12 0;38 
M 13 0;50 
N 14 0;49 
oO 15 0;24 
F 16 0;25 
Q 17 0;16 
R 18 0;19 
s 19 0;31 
T 20 0;20 
U 21 0;22 
Vv 22 0;47 
WwW 26 0;17 
Xx 24 0;45 
NG 25 0;21 
Z 26 0;44 
0 - 03120 
1 - 0;121 
2 - 0;122 
3 - 0;123 
4 - 0;124 
5 - 0;125 
6 - 03126 
7 - 0;127 
8 - 0;128 
9 - 0;129 


Scan codes for control and alt key combinations. 
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Tab 


Scan codes for function keys and special keys. 


Unshifted 
0;59 
0;60 
0;61 
0;62 
0;63 
0;64 
0;65 
0;66 
0;67 
0;68 
0;133 
03134 
0;71 
0;72 
0;80 
0;75 
0;77 
0;79 
0;81 
0;82 
0;83 
45 

61 

9 


Shift 
0;84 
0;85 
0;86 
0;87 
0;88 
0;89 
0;90 
0;91 
0;92 
0;93 


Control 
0;94 
0;95 
0;96 
0;97 
0;98 
0;99 
0;100 
0;101 
0;102 
0;103 


Alt Figure 
0;104 15.3 
0;105 

0;106 

0;107 

0;108 

0;109 

03110 

O;111 

03112 

03113 


Note that some 


of the extended codes, which begin with a zero, will be interpreted 
as if they were the same as other non-extended key scan codes. 
For example, F7 through F10 will appear to be the same keys as 


uppercase A, B, C, and D. 


In a few cases, overlapping codes also overlap keys. The HOME 
key has two locations on most keyboards, one above the cursor 
keys and a second on the numeric keypad. Shift-HOME on the 
numeric keypad produces the same code as the number 7, which 
also resides on that key in the keypad. The same is true of the other 
keys on the numeric keypad. 
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Here is our first sample menu batch file: 


@ECHO OFF 

CLS 

ECHO 1.) Word Processing 
ECHO 2.) Database 

ECHO 3.) Spreadsheet 
ECHO 4.) DOS Prompt 
ECHO <alt-255> 

ECHO Please enter your choice: 
‘INPUT 

INPUT 

IF ERRORLEVEL 53 GOTO INPUT 
IF ERRORLEVEL 52 GOTO 4 
IF ERRORLEVEL 51 GOTO 3 
IF ERRORLEVEL 50 GOTO 2 
IF ERRORLEVEL 49 GOTO 1 
GOTO INPUT 

1 

WP 

ne 

DB4 

3 

QPRO 

4 

CLS 

Yes, we’ve all seen menus like these installed on the computers of 
unsuspecting users, usually neophytes who must be protected from the 
DOS prompt at nearly all costs. Your own batch files will put the 
capabilities of INPUT.COM to better use, I hope. 

In the example above, the user is asked to enter a number from | to 4. 
We’ve placed the highest number (and ERRORLEVEL) first, to avoid 
having to place two tests on the other lines. The first check looks to see 
if the ERRORLEVEL is 53 or higher. If so, then the batch file is sent 
back to INPUT to wait for the user to press another key. 
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Since an ERRORLEVEL of 53 has already been filtered out, if the 
value is 52, then the user must have pressed 4. In the next line, a 51 must 
result from 3, and so forth. Finally, if the ERRORLEVEL is less than 53, 
but still lower than 49, the batch file returns to the INPUT routine to wait 
for a valid key. 

In the example above, the prompt is included in a line above the input 
routine. That’s because the file can loop back to INPUT several times if 
the user presses invalid keys, and we want the prompt displayed only 
once. However, you can follow input with a prompt of your choice, and 
it will be displayed each time the line is executed. No quotation marks 
are required. You might have a line like this one: 


INPUT Enter your choice : 


When | am setting up menus of this sort for clients, I use both numbers 
and letters to give users as many choices for selecting as possible. The 
initial letter of a menu choice is best from a clarity standpoint, but 
sometimes you'll have menu items starting with the same letter. I embed 
ANSI escape code sequences that change the color of the menu item’s 
shortcut letter to make the option clear. A menu of this type might look 
like this: 


@ECHO OFF 

CLS 

ECHO 1.) <Esc>[7W<Esc>[0ord Processing 

ECHO 2.) <Esc>[7D<Esc>[Oatabase 

ECHO 3.) <Esc>[7S<Esc>[Opreadsheet 

ECHO 4.) <Esc>[7P<Esc>[Orompt 

ECHO <alt-255> 

ECHO Please enter your choice: 

:INPUT 

INPUT 

IF ERRORLEVEL 52 IF NOT ERRORLEVEL 53 GOTO 4 
IF ERRORLEVEL 80 IF NOT ERRORLEVEL 81 GOTO 4 
IF ERRORLEVEL 51 IF NOT ERRORLEVEL 52 GOTO 3 
IF ERRORLEVEL 83 IF NOT ERRORLEVEL 84 GOTO 3 


261 


262 


Must Load ANSILSYS To 
Use Escape Sequences 


DR DOS Customizing Toolkit 


IF ERRORLEVEL 50 IF NOT ERRORLEVEL 51 GOTO 2 
IF ERRORLEVEL 68 IF NOT ERRORLEVEL 69 GOTO 2 
IF ERRORLEVEL 49 IF NOT ERRORLEVEL 50 GOTO 1 
IF ERRORLEVEL 87 IF NOT ERRORLEVEL 88 GOTO 1 
GOTO INPUT 
1 
WP 
2 t 
DB4 
3 
QPRO 
4 
CLS 
In this case, it’s not possible to filter out invalid keys cleanly, so we 
must include the double tests on each line. The <ESC> markers in the 
lines above represent the Escape key, ASCII 27, which some text editors 
allow you to enter. DR DOS’s Editor program will let you do this. The 
easiest way is to type type Ctrl-QN, then type 27 when prompted for the 
character code you want to enter. 


ANSLSYS must be loaded for these escape code sequences to work. 
If you don’t have ANSI.SYS as part of your configuration, the user will 
see the actual numbers rather than the desired color/attribute changes. 

You need to follow the Esc code with a left bracket ([) and a number 
representing the result you want. The allowable attribute numbers for 
monochrome screens are shown in Figure 15.4 on the next page. 

You can use color attribute numbers to change the hue of characters 
and the background on color monitors. These colors will displayed in 
different ways on a monochrome monitor. 

Place sets of attribute/color changing codes around the letter you want 
highlighted. The first code changes the attribute or color, while the second 
one returns it to normal. 


Chapter 15 * Some Customizing Tools 


Character colors: 
30 Black 

31 Red 

32 Green 
33 Yellow 
34 Blue 

35 Magenta 
36 Cyan 

37 White 


Background colors: 


40 Black 

41 Red 

42 Green 
43 Yellow 
44 Blue 

45 Magenta 
46 Cyan 

47 White 


Monochrome Attributes 

Normal characters 
High-intensity characters 
Underlined characters 
Blinking characters 
Reverse video 


Noh -O 


The top two sets of characters provide the attribute numbers required 
to set the character (foreground) and background colors using ANSI.SYS 
escape sequences. They can be used with both color and monochrome 
screens, but the results may display in different shades on non-color 
monitors. The bottom set of attributes can be displayed only on mono- 
chrome (TTL) monitors, such as those which use the Monochrome 
Display Adapter (MDA) card. 


Figure 
15.4 
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Gaining Access to Date/Time Information 


Setting The Name 
of the Month 


Four more utilities included on the disk with this book provide a way 
of accessing the day of the week, month of the year, day, and year. 
Matching batch files will place them in the environment for you, from 
where you can test for them in your batch files. 

You should place the four .COM files and their associated .BAT files 
in a subdirectory included in your PATH so they will be available anytime 
the DOS prompt is on the screen. The files included are: 

= DOM.COM Captures the day of the month 

m DAY.BAT Places the day of the month in environment variable 
DAY 
YEAR.COM Captures the current year 
YR.BAT Places year in environment variable YEAR 
MONTH.COM Captures current month 
MNTH.BAT Places name of month in environment variable 
MONTH 
DATER.COM Captures the day of the week 
WEEK.BAT Places day of the week in environment variable 
WEEK 
mg ALL.BAT Displays all the information captured by DOM, YEAR, 

MONTH, DATER files. 


I’Il list each of the batch files and explain what they do before providing 
a few examples of how you can use them. 


This batch file calls the utility MONTH, which sets the 
ERRORLEVEL to a number between 1 and 12, depending on the current 
month in your system date. A FOR...IN...DO loop compares the 
ERRORLEVEL with each number from 12 to 1 and if it matches, 
branches to a label marked with that number. There, the environment 
variable MONTH is set to equal the month’s name. I used this method 
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because I wanted to demonstrate a way to branch to various subroutines 
based on “counting down” a series of numbers. The same thing could 
have been accomplished in an easier way. Look at YR.BAT below for an 
example of that method. 


;MNTH.BAT 

; Set’s name of month in environment 
@ECHO OFF 

MONTH 

FOR %%aIN (1234567891011 12) DO IF ERRORLEVEL 
%%a GOTO %%a 

GOTO END 

ali) 

SET MONTH=December 
GOTO END 

11 

SET MONTH=November 
GOTO END 

10 

SET MONTH=October 
GOTO END 

19 

SET MONTH=September 
goto end 

8 

SET MONTH=August 
GOTO END 

Hf 

SET MONTH=July 
GOTO END 

6 

SET MONTH=June 
GOTO END 

4s} 

SET MONTH=May 
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GOTO END 

74 

SET MONTH=April 
GOTO END 

:3 

SET MONTH=March 
GOTO END 

Hd 

SET MONTH=February 
GOTO END 

1 f 
SET MONTH=January 
:END 

ECHO It is %MONTH% 


This batch file works similarly to MNTH, using the utility DOM.COM, 
which sets an ERRORLEVEL equal to the current day of the month from 
1 to 31. Since we can use that value directly, there is no need to translate 
it into anything else. So, the environment variable DAY is Set to equal 
the ERRORLEVEL. 


tee DAY. BAT 

; Sets Day of Month 

@ECHO OFF 

DOM 

FOR %%AIN (1234567891011 12 13 1415 16 17 18 19 20 
21 22 23 24 25 26 27 28 29 30 31) DO IF ERRORLEVEL %%A 
SET DAY=%%A 

ECHO %DAY% 


YR.BAT will set the current year in the environment variable YEAR, 
using the utility YEAR.COM to return an ERRORLEVEL that can be 
translated into a year. Like MNTH.BAT, this file looks at the value of an 
ERRORLEVEL and then relates that to a different value, in this case a 
year rather than a month name. Because the only thing we want to do is 
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set the year, it can be accomplished in one line. The disadvantage of this 
method, compared to the one used in MNTH.BAT, is that the file must 
interpret each of the ERRORLEVEL comparisons, even if the first one 
matches. Since there are only four choices (instead of 12) that doesn’t 
provide much of a performance penalty. With the branching method, the 
batch file will compare the ERRORLEVEL with the choices only until it 
finds a match, then jump down to the routine that sets the environment 
variable. 


eet YR BAT 

; Sets Year 

@ECHO OFF 

YEAR 

IF ERRORLEVEL 202 IF NOT ERRORLEVEL 204 SET 
YEAR=1994 

IF ERRORLEVEL 201 IF NOT ERRORLEVEL 202 SET 
YEAR=1993 

IF ERRORLEVEL 200 IF NOT ERRORLEVEL 201 SET 
YEAR=1992 

IF ERRORLEVEL 199 IF NOT ERRORLEVEL 200 SET 
YEAR=1991 

ECHO %YEAR% 


This batch file translates an ERRORLEVEL provided by 
DATER.COM into the week day, storing it in an environment variable 
called WEEK. } 


; 7 DAY.BAT 

; Sets Day of the Week 

@ECHO OFF 

DATER 

IF ERRORLEVEL 6 IF NOT ERRORLEVEL 7 SET WEEK=Satur- 
day 

IF ERRORLEVEL 5 IF NOT ERRORLEVEL 6 SET WEEK=Friday 


Setting The 
Weekday 
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IF ERRORLEVEL 4 IF NOT ERRORLEVEL 5 SET WEEK=Thurs- 
day 

IF ERRORLEVEL3 IF NOT ERRORLEVEL 4 SET WEEK=Wednes- 
day 

IF ERRORLEVEL 2 IF NOT ERRORLEVEL 3 SET WEEK=Tuesday 
IF ERRORLEVEL 1 IF NOT ERRORLEVEL 2 SET WEEK=Monday 
IF ERRORLEVEL O IF NOT ERRORLEVEL 1 SET WEEK=Sunday 
:END 

ECHO %WEEK% 


Using The Utilities 


One thing you can use the capabilities provided by these utilities for is 
to trigger batch files that operate only at certain times or on certain days 
of the week. For example, you might want to do an incremental back up 
of your hard disk each day, and a full back up on Fridays, You can embed 
routines in your AUTOEXEC.BAT file that can trigger these events 
automatically. They might look something like this: 


DATER 

FOR %%aIN (7654321) DO IF ERRORLEVEL==%%a GOTO %%a 

rf 

FOR %%a IN (SUN MON TUE WED THU FRI) DO ERASE 
C:\TEMP\%%a.$$$NUL 

IF EXIST C:\TEMP\SAT.$$$ GOTO NEXT 

CALL DAY-BAK 

ECHO DUMMY>C:\TEMP\SAT.$$$ 

GOTO NEXT 

6 

FOR %%a IN (SAT SUN MON TUE WED THU) DO ERASE 
C:\TEMP\%%a.$$$NUL 

IF EXIST C:\TEMP\SAT.$$$ GOTO NEXT 

ECHO DUMMY>C:\TEMP\FRI.S$$ 

CALL FULL-BAK 

GOTO NEXT 
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[5 

FOR %%a IN (SAT SUN MON TUE WED FRI) DO ERASE 
C:\TEMP\%%a.$$$NUL 

IF EXIST C:\TEMP\SAT.$$$ GOTO NEXT 

CALL DAY-BAK 

ECHO DUMMY>C:\TEMP\THU.$$$ 

GOTO NEXT 

14 

FOR %%a IN (SAT SUN MON TUE THU FRI) DO ERASE 
C:\TEMP\%%a.$$$NUL 

IF EXIST C:\TEMP\SAT.$$$ GOTO NEXT 

CALL DAY-BAK 

ECHO DUMMY>C:\TEMP\WED.S$$ 

GOTO NEXT 

33 

FOR %%a IN (SAT SUN MON WED THU FRI) DO ERASE 
C:\TEMP\%%a.$$$NUL 

IF EXIST C:\TEMP\SAT.$$$ GOTO NEXT 

CALL DAY-BAK 

ECHO DUMMY>C:\TEMP\TUE.$$$ 

GOTO NEXT 

und 

FOR %%a IN (SAT SUN TUE WED THU FRI) DO ERASE 
C:\TEMP\%%a.$$$NUL 

IF EXIST C:\TEMP\SAT.$$$ GOTO NEXT 

CALL DAY-BAK 

ECHO DUMMY>C:\TEMP\MON.$$$ 

GOTO NEXT 

Hi | 

FOR %%a IN (SAT MON TUE WED THU FRI) DO ERASE 
C:\TEMP\%%a.$$$NUL 

IF EXIST C:\TEMP\SAT.$$$ GOTO NEXT 

CALL DAY-BAK 

ECHO DUMMY>C:\TEMP\SUN.$$$ 

GOTO NEXT 
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:NEXT 


In this example, the utility DATER is called to produce an 
ERRORLEVEL from 1 to 7, and the batch file branches to the appropriate 
label representing the current day. The first thing that happens is a set of 
dummy files for each of the other days of the week are erased. So, on 
Saturday, SUN.$$$, MON.$$$, TUE.$$$, etc are erased. Ifa file called 
SAT.$$$ exists, it is not erased. 

Next, the batch file looks for a file matching its own day of the week, 
and if it finds it, assumes that the computer has already been booted on 
that day, and skips the other steps. It passes control to the line after the 
label NEXT, which should be the rest of your AUTOEXEC.BAT file. 
Since all the other dummy files are erased each day, the only way SAT.$$$ 
can exist on a Saturday is if you have already run AUTOEXEC.BAT or 
you haven’t turned on your computer or rebooted even once since last 
Saturday. Folks who leave their computers on all the time (like me) can’t 
use this routine, since it hinges on running AUTOEXEC.BAT at least 
several times a week. 

If no matching SAT.$$$ (or other dummy file is found), the batch file 
calls another batch file, DAY-BAK.BAT, which should contain whatever 
commands you use to perform an incremental backup. They might be as 
simple as these: 


XCOPY C:\*.* L:/S /M 

ERRORLEVEL 0 GOTO EXIT 

PAUSE Back up NOT completed successfully! 
:EXIT 


This example assumes that drive L: is some sort of removable media, 
such as a Bernoulli cartridge, that you use for incremental, daily backups. 

Once your backup has been completed, a dummy file is created 
representing the current day, in a subdirectory called C:\TEMP. As I 
noted, the file will check for this if you reboot during later in the same 
day, so the back up process won’t be repeated unnecessarily. 
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On Friday, the routine can call a full backup batch file, FULL- 
BAK.BAT, which contains different commands than those found in 
DAY-BAK.BAT. Of course, you must turn on or reboot your computer 
on Fridays for this to work. 

The techniques in this example can be used in other ways. For example, 
you can have other batch files or routines check for the dummy files so that 
other tasks you want carried out just once a day are performed only if the 
dummy file for the current day is not present. These might include checking 
an ASCII file for appointments, and displaying your current day’s meetings 
on the screen the first time your reboot on a given day. 

Indeed, you can use the capabilities of the included utilities to construct 
an entire appointment reminder system, with DOS’s FIND filter scanning 
the ASCII file for appointments matching the current date. I wrote such 
a set of utilities for an earlier DOS book of mine. Today, such complex 
batch file systems have been largely supplanted by dedicated software 
that can do the same thing more simply. 


Integrating DR DOS’s HELP With Your Own 


DR DOS includes a DOSBOOK command which you can follow with 
the name of a DR DOS command to see a help screen explaining how the 
command works. There is also a HELP.BAT file that simply calls 
DOSBOOK and passes along the other information on the command line 
to it from the replaceable parameters. It looks like this: 


DOSBOOK %1 %2 %3 %4 


You can modify this file so that your own help files can be included 
within a single, integrated HELP command. This section will show you 
how to do it. The first thing you need are some HELP files in ASCII 
format. 

I accumulate a lot of these in the form of document files provided by 
shareware and freeware utilities I pick up from electronic bulletin boards. 
Many commercial programs also include some sort of documentation on 
the disk. These files have names like READ.ME, README.TXT, 
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README.1ST, PROGRAM.DOC, and so forth. You may want to com- 
bine all your utilities in a single subdirectory, such as C:\UTILS, in which 
case you can’t put all these text files in the same place, since they often 
have duplicate names and don’t provide much of a clue as to which 
program they belong with. 

My solution has been to create a subdirectory called C:\HELP. I put 
all the text files in that directory and give them new names that correspond 
to the software they refer to. These might be SHOW.ASC, 
ICONDRAW.ASC, SNAP.ASC, VALIDATE.ASC, and so forth. I also 
created some ASCII files of my own with explanations of some of the 
nonstandard procedures I happen to use. I called these BOOT.ASC, 
CONFIG.ASC, etc. 

Next, I created a batch file like this one, which I call HELP.BAT 


@ECHO OFF 

IF “%1"=="" GOTO DOSBOOK 

IF NOT EXIST C:\HELP\%1.ASC GOTO DOSBOOK 
TYPE C:\HELP\%1.ASC /P 

GOTO END 

:DOSBOOK 

DOSBOOK %1 %2 %3 %4 

:END 


When this batch file is called, it first checks to see if anything else has 
been entered on the command line. If not, it calls DOSBOOK, which has 
its own index. So, if a user types HELP on a line by itself, the DOSBOOK 
file will be shown. 

If %1 is not empty, the file will check to see if an ASCII file beginning 
with the parameter exists in C:\HELP. If not, control is again passed to 
DOSBOOK so the DR DOS help file can be executed. 

If a matching ASCII file is located, it is displayed using TYPE and 
DR DOS’s /P switch to show the file in pages (in case it is longer than a 
single screen.) If you have a more flexible display utility, such as 
LIST.COM, which may allow you to page forward and back, search for 


Chapter 15 * Some Customizing Tools 


strings, or even print a copy of the file, you can substitute that for the 
TYPE command. 

You can use this batch file to allow yourself or any user to access 
customized help files with the same syntax they use for DR DOS’s own 
DOSBOOK. There are lots of ways to use this. For example, you could 
include a file called INDEX.ASC which would display a list of your 
custom help files. That would be useful if you or another operator 
couldn’t remember which special commands and utilities you’ve pro- 
vided help for. 


Parsing Strings In Batch Files 


I’m also including on the disk packaged with this book a utility called 
PARSER.EXE, which is used with three batch files called LEFT$.BAT, 
RIGHT$.BAT, and MID$.BAT. If you’ve done any BASIC program- 
ming, you’ll know immediately what these tools do: they will separate 
out the specified number of characters from a variable or literal string that 
you include in your batch file. The three batch files place some informa- 
tion into environmental variables, which are processed by PARSER.EXE. 
The program then places the characters it extracts into an environment 
variable called RESULT, which you can use in your own batch files. 

Here’s an explanation of the syntax of each batch file: 

LEFT$.BAT Extracts the n-leftmost characters from the string. For 
example: 


CALL LEFT$ JOHN,1 
ECHO %RESULT% 


would echo the single character J. You need to place a space between the 
command LEFT$ and the string to be parsed, and you can use a comma 
or space between the string and the number that represents the number of 
characters you want. I use a comma because that is what is required in 
BASIC. You don’t need parentheses around the parameters, however. 

RIGHT$.BAT Extracts the n-rightmost characters from the string. For 
example: 
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CALL RIGHTS SMITH,2 
ECHO %RESULT% 


would echo TH to the screen. 
MID$.BAT will extract characters from the middle of the string, 
starting at position n1, up to and including n2: 


CALL MID$ JONATHAN,3,8 
ECHO %RESULT% 


would echo NATHAN to the screen. Note that you must include a starting 
and ending position; the rest of the string is not the default in this case. 

The chief limitation of LEFT$ and RIGHTS is that the string being 
parsed must be one word, or a string of characters that does not include 
any spaces, commas, or other delimiters. MID$ has the same limitation, 
except that you can place the string inside quotation marks, in which case 
it will interpret longer strings. 

You'll find these three commands useful when you want to extract 
characters from a string entered by the user, or perhaps stored in an 
environment variable. For example, you can get just the first initial of a 
user, or remove a street number from an address if you know how long 
the number is. 


Some Quickies 


Here are a couple quick batch files that you might find useful. They 
don’t really do anything new, but take advantage of some DR DOS 
capabilities in a way that you might find easier to use or remember. 


see HIDE-BAT 

; Makes files invisible 

IF NOT “%1"”" GOTO HIDE 

ECHO Enter HIDE filename(s) to make invisible 
GOTO EXIT 

:HIDE 

ATTRIB +H %1 
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SHIFT 
IF NOT “%1"=="" GOTO HIDE 
:EXIT 


The syntax for using ATTRIB to hide files is easy enough to remember, 
but this batch file will let you hide files just by typing HIDE and the 
filename on the command line. You can use wildcards, of course, but can 
also type a series of dissimilar filenames on the command line to hide 
them all in one step. For example: 


HIDE *.DOC *.TXT C:\DB????.* 


You can use more than one file specification on the command line with 
ATTRIB, also, but you are limited to nine batch file parameters unless 
you use the SHIFT command, as I did. 


; *** UNHIDE.BAT *** 

; Makes files Visible 

IF NOT “%1"”" GOTO UNHIDE 

ECHO Enter UNHIDE filename(s) to make visible. 
GOTO EXIT 

:UNHIDE 

ATTRIB -H %1 

SHIFT 

IF NOT “%1"==”" GOTO UNHIDE 

:EXIT 


/ 
This one is the reverse of HIDE.BAT. It makes files visible again. 


Summary 


This chapter provided tools you can use in customizing DR DOS with 
batch files of your own, and a few utilities. Included are: 


w= BOOT.COM Performs a warm reboot of your system 


= INPUT.COM Translates user key press into an ERRORLEVEL 
your batch file can interpret. 
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m YESNO.COM Asks the user to enter Y and N, and translates to 
an ERRORLEVEL your batch file can interpret 


= DOM.COM Captures the day of the month 


m DAY.BAT Places the day of the month in environment variable 
DAY 


YEAR.COM Captures the current year 
YR.BAT Places year in environment variable YEAR 
MONTH.COM Captures current month 


MNTH.BAT Places name of month in environment variable 
MONTH 


m DATER.COM (Captures the day of the week 


m WEEK.BAT Places day of the week in environment variable 
WEEK 


a ALL.BAT Displays all the information captured by DOM, YEAR, 
MONTH, DATER files. 


m= HELP.BAT Integrates DR DOS’s DOSBOOK help with your 
own. 


LEFT$.BAT Extracts left characters from a string. 
RIGHT$.BAT Extracts right characters from a string. 
MID$.BAT Extracts middle characters from a string. 
PARSER.EXE Stores extracted characters in RESULT variable. 
HIDE.BAT Hides files 

UNHIDE.BAT Unhides files 


The use of ANSI escape codes to alter the colors and attributes shown 
on your screen, and techniques for building menuing systems using batch 
file utilities were also discussed. 
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is the DR DOS facility that lets you switch back and forth 

between up to 20 different applications at the press of a few 
keys. You can also use TaskMAX to copy information between programs 
and even run several copies of the same program at once. 


T= chapter will serve as your introduction to TaskMAX, which 


You'll also learn the difference between multitasking and context 
switching, so you can decide whether you need TaskMAX or another 
solution, such as Quarterdeck’s Desqview (which is discussed in the 
following chapter. 


Multitasking vs. Context Switching 


Many computer users have been praying for multitasking for years, 
when all they really needed was context switching. In actual practice, 
there are really not too many things that most computer users need to do 
simultaneously. What people really want to do is switch from one running 
program to another without having to save the current file, unload the 
program currently being executed, load the next, perform some other task, 
and then reverse the procedure to get back where you started. 

For example, you may be using a word processing program and decide 
you need some information contained in a spreadsheet. Or, you might 
want to check an ASCII file containing a phone number, or pop up a 
built-in calculator. You may be ready to load an image file into your 
desktop publishing program, but would like to preview several images to 
help you decide which one to use. 

These needs prompted the creation of terminate and stay resident 
(TSR) programs. At one time or another, we’ve had pop-up word proces- 
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sors, spreadsheets, file viewers, and even pop-up TSR managers. Since 
we’ve escaped the 640K restriction of 8088 computers, some other 
options for context switching have evolved. DR DOS’s TaskMAX is one 
of these. The simplest and most reliable of these do not provide multi- 
tasking. That is, when you switch from one task to another, the one you 
were using last ceases to run. Only the foreground task is actually 
executing. 


For most of us, that’s not much of a problem. I used to be one of the 
exceptions. Several times each day I would transmit a few large word 
processing files to associates over a modem. Each batch took four or five 
minutes to send. It was convenient for me to start a file transmission, then 
return to whatever task I was doing to continue to work. I also frequently 
printed Postscript files in the background using a slow, but inexpensive 
Postscript emulator called UltraScript. In my case, Desqview provided 
the solution. 

Today, oddly enough, multitasking is not as necessary for me even 
though it’s even easier and more practical than it was in the past. I’m 
using a 2400 baud modem now, and have switched to a word processing 
program that produces files only one fourth the size of the package I used 
to work with. Moreover, | compress the files using PKZIP. Those 
4-minute transmissions now rarely last more than 14 to 20 seconds, so I 
find myself waiting around rather than bothering to switch contexts. Also, 
I now have a speedy Postscript printer that can print out an average size 
file in less time than it used to take me to prepare a Postscript print file 
for my outboard interpreter (which then might take another 15 minutes to 
tediously print out all the pages.) 


So, many of the tasks I used to perform in the background now can be 
handled ona while-you-wait basis. Your situation may be much the same. 
So, simple task switching rather than multitasking maybe what you need, 
as well. If so, TaskMAX may be exactly what you need. 
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What Does TaskMAX Do? 


When you use TaskMAX, you assign various applications to a menu, 
which you can pop up at any time, even when you are using another 
program. You may then choose one of the other applications on the menu, 
and TaskMAX will switch to it. The application you had been using is 
stopped, and swapped out either to memory or your hard disk. An exact 
image of the state of the application is stored, so that when you resume 
your original application, you'll begin exactly where you left off. Once 
the current application has been swapped out, the memory it occupied is 
available for your new task. You can repeat this process as many times 
as you want, and as often as you want. 


TaskMAxX is a TSR itself, which can be loaded each time you turn on 
your computer. The DR DOS Install or Setup programs can configure 
your system to do this if you want. You can also install TaskMAX 
manually at any time. To do that, you should type these commands at the 
DOS command line, or include them in your AUTOEXEC.BAT or other 
batch file you create to load TaskMAX: 


SHARE 1 
TASKMAX [switches] 


If SHARE.EXE has already been loaded in your system, you don’t 
need to load it gain. However, it must be active to give TaskMAX proper 
control over files that might possibly be used by more than one of the 
tasks you'll be switching between. SHARE helps insure that an applica- 
tion doesn’t try to use a file that is already in use. 

Note that any TSR programs, environmental variables, or other facil- 
ities that you want to be available to all the tasks you switch between 
should be loaded before you start TaskMAX. So, if you have a pop-up 
phone dialer you want to use from within any of the applications, you 
should load it first. Similarly, if you want all your tasks to share acommon 
PATH or system prompt, you should set that first. 

Conversely, since each task, once loaded, has a separate environment 
of its own, you can use that fact to provide additional customization. The 
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batch files you use to load the tasks can include a line like this one, for 
example: 


PROMPT=DisplayWrite$_$p$g 


Then, when you shell out to DOS to perform a DOS command from 
within the Display Write task, the new shell will inherit its environment 
from Display Write, and let you know “which” DOS prompt you are using 
at the moment. 

The batch files which load tasks can also install TSR programs that 
you need for that task only. Suppose you have a thesaurus pop-up that 
you use only with your word processing program. It makes little sense 
to load it into the global environment for use by all your applications. 
Instead, install it only in the word processing program’s environment, 
where it will only use memory allocated to that program. 


One other consideration you should be aware of is that you may need 
to increase the number of file handles available when you are using 
TaskMAX, through the FILES command in CONFIG.SYS. You’ll prob- 
ably need at least 40. It’s difficult to tell for sure how many files to specify, 
since few applications programs will tell you how many they really need. 
They may change your CONFIG.SYS file during installation to some 
figure, such as 30 or 40, but you have no way of knowing whether the 
program itself needs that many, or whether that amount includes a fudge 
factor for safety’s sake. 


You can specify switches on the command line. The settings specified 
by these switches can also be stored in a configuration file called 
TASKMAX.INI, which can be created by Setup, or by you. I'll explain 
more about TASKMAX.INI shortly. 

The switches you can use with the TASKMAX command include 
these: 

= /D=path This switch tells TaskMAX the name of a disk path it 


should use to store the swapfile of applications that are temporarily 
removed from memory. If you don’t include the /D switch on the 
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TASKMAX command line, the utility will use the \DRDOS path 
as its default. 


If you have more than one hard disk, it’s a good idea to specify a 
directory on a disk that has the most free space, particularly if you plan 
to use a large number of different tasks. If you will approach the 
maximum of 20 tasks that TaskMAX allows, you’d better make sure a lot 
of space is available. In my own system, I keep one disk volume, Drive 
H, nearly empty at all times, leaving about 32 Mb free. I use that drive 
to install new programs for testing, since I don’t have to worry that a 
lengthy installation routine will suddenly abort because there is no more 
disk space (some Install programs aren’t smart enough to check to see if 
there is enough space before they begin.) 

My Drive H is also used by programs like Publisher’s Paintbrush 2.0, 
which allows you to specify a particular disk to be used as virtual memory. 
I always have 20 to 30 megabytes available on that drive so I can edit very 
large image files with no problem. I also use Drive H as my TaskMAX 
swapping disk. 


If you won’t be swapping many tasks, you can consider setting up a 
RAM disk using VDISK.SYS, and swapping to that drive, since perfor- 
mance will be better than if you used a slower, magnetic drive. Digital 
Research recommends loading all the tasks you want to run, and then 
checking the size of the swap file to see how much swap space you need 
on disk or in memory. That seems the simplest solution to me. 


= /X[=nnnn] This tells TaskMAX to swap your tasks to expanded 
memory, using either all the available expanded memory (if you 
place /X on the command line with no arguments), or nnnn K of 
EMS. The /X=0 switch disables use of expanded memory entirely. 
EMS will be much faster than swapping to disk, but using it for 
swapping will reduce the amount available for other programs 
which use it. You may want to assign some of your expanded 
memory to TaskMAX, and leave the rest unallocated. On my 8 
Mb system, for example, I would use no more than 2 or 3 Mb of 
EMS for TaskMAX. 


Using RAM Disk For 
Swapping 
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ma /E[=nnnn\This switch is identical to /X, except that extended 
memory is used rather than expanded memory. If you have a 286 
system with a lot of extended memory, but no expanded memory 
at all, or you want to use your expanded memory for other things, 
you would use this switch. /E=0 will disable swapping to extended 
memory. 


/L=nnnn Limits the amount of EMS that a task can use. Some attempt 
to grab all available expanded memory; this switch will limit those tasks 
to the amount you specify by nnn. 

/C command This switch lets you add tasks to the TaskMAX menu 
from the command line. You can list the applications you normally run 
so that they are already installed on the TaskMAX menu when the utility 
starts. You can specify either a program name (with its path), or the name 
of a batch file that carries out all the start-up functions your application 
requires. You may enter several tasks on a single command line. 

/N [:tn][name]This switch lets you customize the name of the task that 
appears in the TaskMAX menu. It’s most useful for tailoring the appear- 
ance of the menu for those tasks that you load regularly or automatically. 
You replace tn with the task number (the order in which the tasks are 
loaded), and name with the name you want to appear on the menu. If you 
don’t specify a task number, the first application loaded is given the name. 

Suppose you load your word processing program through a batch file 
called wp.bat, but you want the menu to list the program as WPerfect. 
You would use the following syntax: 


TASKMAX /N WPerfect 


Configuring TASKMAX. INI 


If you are advanced user, you might want to create or edit your own 
TASKMAX.INI file. This file should be stored in the same directory as 
TaskMAX, or one pointed to by the DRDOSCFG file. You’ll probably 
find it easier to use Setup to install Task MAX for you the first time, and 
then edit the TASKMAX.INI file it creates, since some of the basic 
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parameters are tricky or tedious to create manually. For example, I see 
little need to manually specify the colors of the boxes used to display the 
TaskMAX menu, to alter the characters used to draw the menu boxes 
themselves, or to change which shift keys are used for the TaskMAX 
commands, 

However, you might easily have need to edit the [Memory] or [Disk] 
sections of TASKMAX.INI. A typical section might look like this one: 


[Memory] 
Extended=1024 
eXpanded=0 
LIMSize=0 
Maximum=16384 


In this example, 1 Mb of extended memory is allocated to TasaKMAX, 
EMS swapping is disabled, and applications are prevented from using 
expanded memory. Maximum swap space size is 16,384. 

The [Disk] section typically includes the directory of the disk you want 
TaskMAX to use as its swapfile if it runs out of memory, and may look 
like this: } 


[Disk] 
SwapDir=C:\DRDOS3\ TASKMAXP 


Using the TaskMAX Menu 


Once TaskMAX is loaded, you can pop it up at any time by pressing 
Ctrl-Esc. If these activation keys conflict with another TSR program you 
are using, you can change them to something else with Setup, or by manually 
editing TASKMAX.INI. The TaskMAX menu will appear in the upper right 
corner of your screen, either on top of character-based applications, or 
entirely replacing any graphics screens being displayed when you activate 
the menu. The TaskMAX menu is shown in Figure 16.1. 

At the left of the menu is the task list, which contains the currently 
loaded tasks, with the one you were using last marked with an arrow 
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WORD About TaskMAX... F3 
Create new task INS 


Delete selected task DEL 


Copy data (export) FD 
Paste data Cimport) F6 


Premrenecererenererntcnreenrererarrenerner erty’ 


The TaskMAX menu. At the left is the task list, and at right are the 
Create and Remove task commands, and the Copy and Paste data 
commands. 


symbol. A number will appear next to each task. You can switch to one 
of them by typing in the number, and pressing Enter. You may select the 
highlighted task by pressing Enter. Highlighting can be moved up and 
down the task list with the cursor keys, mouse, by pressing the space bar, 
or Tab/Shift-Tab (to move down or up the list, respectively). When 
highlighting reaches the bottom of the list it will wrap around to the top 
again automatically. 
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To add a new task to the list, press the Ins key or F2. The DR DOS Adding a Task 


command line will appear. At this point, all you’ve done is add a second 
copy of the DR DOS command processor to the task list. In fact, you 
could press Ctrl-Esc again to pop-up the TaskMAX menu. You’d find 
Command listed as a new task. However, unless you want another DOS 
prompt command, you'll want to immediately start your selected appli- 
cation, using your normal procedure or batch file. 

You can continue using the task, or go back to the TaskMAX menu by 
pressing Ctrl-Esc. The task you just loaded will now be on the menu, 
assigned the next available number. You may repeat this process several 
times to load all the applications you want to use during a session. Or, 
you can add tasks to the menu only as they are needed. 


You can delete a task you no longer need by highlighting its name in 
the TaskMAX< task list, and then pressing Del or F4. If the task still has 
open files, TaskMAX will ask you if you really want to delete the task. 
If you type Y, you may lose files or data, so you should use this option 
with care. Another good way to lose data is to press Ctrl-Alt-Del while 
TaskKMAX is running. Your computer won’t actually reboot, but the 
current task will be deleted. BOOT.COM, the utility described in the last 
chapter, will reboot your computer, providing a way to lose a lot of data 
quickly. If you don’t think you can remember not to use this command 
from within TaskMAX, you may want to remove it from your hard disk. 

Note that you can’t really remove the last task on the list; TaskMAX 
must always have at lease one task open, even if it is just the DR DOS 
command processor. 

When you delete the last task, what you are doing is removing 
TaskMAX itself from memory. The menu changes to reflect that, replac- 
ing Delete Task with Remove TaskMAX. So, when you have finished 
using TaskMAX, you can remove it from memory and return to the DR 
DOS prompt to continue your session in the plain-vanilla one user/one 
context mode. 


Deleting a Task 
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Loading Multiple Copies of An Application 


You can install several copies of some applications in TaskMAX. This 
may be useful if you have an older word processor that won’t let you work 
with more than one file at once. You can instead load several copies of 
the program and then alternate between them. TaskMAX’s ability to cut 
and paste between tasks can let you copy text from one version of your 
word processor to the other, even if your text editor doesn’t have that 
feature ordinarily. 

Some applications won’t let you open a second version, or perhaps a 
second copy of a given file. Usually, they create some sort of temporary 
file and if the application finds that the file already exists it will refuse to 
load, or will not reopen the same file. Aclumsy, but still workable solution 
if you really want to open two copies of an application is to install the 
program twice, and then open each copy separately. Use different drives 
or subdirectories for each version, and make sure they have different 
default directories for storing temporary program and data files. You 
should be able to use both copies with no trouble. This may not be 
practical if your program is a large one (I have some applications that 
require 8 Mb of disk space!), but for smaller applications in the 1 Mb or 
smaller range, the storage penalty may be offset by the extra flexibility 
you gain. 


Copying Data Between Tasks 


TaskMAX has a limited capability of copying rectangular blocks of 
text between applications or within applications. Since most programs 
already have the ability to copy text from one place to another within the 
application, you’ll most often use the copying feature to take text from 
one task and paste it down into another. 

To copy a block of data, switch to the application you'll be copying 
from. Call up the TaskMAX menu by pressing Ctrl-Esc. Choose Copy 
data by pressing F5. You can then mark the text to be copied, placing 
markers at the upper left and lower right corners of the rectangle. 
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Just use the cursor keys to move to the upper left and press HOME. 
Then move to the lower right and press END. The block will be high- 
lighted. Press Enter to copy the text to the TaskMAX clipboard in 
memory. The copied text replaces anything you may have placed there 
earlier from your last copy operation. If you change your mind, press Esc 
to cancel the procedure. You can only select what appears on your screen 
at one time; you cannot scroll down your text to include larger sections. 
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Next, press Ctrl-Esc again to bring up the TaskMAX menu. Press Fo Three Modes For Pasting 


(Paste). You’ll see another menu, shown in Figure 16.2, which allows 
you to choose from standard/ASCII, spreadsheet/text and spreadsheet/nu- 
meric modes for your paste operation. 

ASCII mode places a carriage return, sometimes called a hard return, 
at the end of each line. If you’re pasting into a word processing program, 


vou? ON fee 


Text mode (spreadsheet) Alt+T 


i ae ee reece a eee reeermereoe tsa tnk eM eRTA 
| ‘Numer ic node (spreadsheet) Alte 


Cancel past ing 


TaskMAX Paste menu. You can select from ASCII mode, Text 
mode, or Numeric mode 
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you can then use global search and replace to change these into soft 
carriage returns with hard returns only at the ends of paragraphs, if you 
want. 

Spreadsheet/text mode copies columns of text into a spreadsheet, 
placing the ’ character (which usually specifies left-justified text) at the 
beginning of each line. Spreadsheet/numeric mode copies only the 
numbers, decimal points, and so forth, leaving behind the text. 

You may use keyboard shortcuts, Alt-A, Alt-T, and Alt-N to choose 
these three modes, or move the highlighting in the usual way. Press Enter 
to confirm your selection. The text will be inserted in your application at 
the current cursor position. You can move the cursor to a new location, 
and select F6 once again to paste a duplicate of the data in the clipboard. 


As you’ve probably surmised, TaskMAX’s copy-and-paste function 
can’t be used to copy graphics to a new application. That includes text 
that is currently being treated as graphics on the screen. For example, if 
you have a word processor that can use both character-based modes and 
graphics modes, you can copy and paste only when character-mode is 
active. You can still use copy and paste to paste an image of text into a 
graphics application. 


This chapter introduced you to DR DOS'’s task switching program, 
TaskMAX, which lets you switch back and forth between up to 20 
different applications at the press of a few keys. You can also use 
TaskMAX to copy information between programs and even run several 
copies of the same program at once. 

Unlike multitaskers like Desqview, TaskMAX doesn’t let you run two 
active programs at once. Instead, it lets you switch back and forth 
between applications quickly. For example, you may be using a word 
processing program and decide you need some information contained in 
a spreadsheet. Or, you might want to check an ASCII file containing a 
phone number, or pop up a built-in calculator. You may be ready to load 
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an image file into your desktop publishing program, but would like to 
preview several images to help you decide which one to use. 

When you use TaskMAX, you assign various applications to a menu, 
which you can pop up at any time, even when you are using another 
program. You may then choose one of the other applications on the menu, 
and TaskMAX will switch to it. The application you had been using is 
stopped, and swapped out either to memory or your hard disk. An exact 
image of the state of the application is stored, so that when you resume 
your original application, you’ll begin exactly where you left off. 

SHARE.EXE, any TSR programs, environmental variables, or other 
facilities that you want to be available to all the tasks you switch between 
should be loaded before you start TaskKMAX. One other consideration 
you should be aware of is that you may need to increase the number of 
file handles available when you are using TaskMAX, through the FILES 
command in CONFIG.SYS. You’ll probably need at least 40. 

You can install TaskMAX through Setup, or from the command line 
using switches that let you specify what path to use for a swapfile, and 
how much extended or expanded memory to use to swap applications. 

Once TaskMAX is loaded, you can pop it up at any time by pressing 
Ctrl-Esc. At the left of the menu is the task list, which contains the 
currently loaded tasks, with the one you were using last marked with an 
arrow symbol. A number will appear next to each task. 

You can add new tasks to the list, delete tasks, or remove TaskMAX 
from memory. In many cases, you can load several copies of some 
applications. 

TaskMAX has a limited capability of copying rectangular blocks of 
text between applications or within applications. You can copy straight 
ASCII text, or select from two modes to paste text into spreadsheets. The 
utility cannot be used to copy and paste graphics or text treated as 
graphics. 
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DR DOS and Other Environments 


D R DOS doesn’t exist in a vacuum, of course. As an operating 


system, it was designed to provide support for all the other 

applications and utilities that you might want to run. Above 
all, it was designed to be compatible with MS-DOS. Digital Research 
had little hope of luring you and 50 million other MS-DOS users to switch 
if there were going to be problems. In fact, in some cases, DR DOS may 
prove to be more compatible for users upgrading from DOS 3.3 than 
MS-DOS 5.0 has turned out to be. 

This chapter examines some of the other popular environments and 
utilities you may want to use with DR DOS, from the perspective of 
compatibility and desirability. We'll look at Windows, command proces- 
sor replacements like 4DOS, and alternate memory managers like 
QEMM386, along with the multitasker Desqview. Given the enormous 
popularity of all of these, it’s important for DR DOS users to know what 
they’ll run into when they try to integrate these into their systems. 


Windows 3 


Make no mistake: Windows is an important technology, one that you 
can’t afford to ignore. Windows 3 is the keystone of Microsoft’s efforts 
to dominate the software industry, and as such, it has an enormous amount 
of resources behind it. You need only look at the massive advertising/PR 
push Microsoft made in 1990 to incite 4 million of us (at this writing) to 
upgrade to or sample the product. I paid $49.95 for my copy of Windows 
3, and it arrived within days of my order by Federal Express, no less. Do 
you imagine Microsoft made a killing on a deal like that? 

Sales of 4 million of any product in a year is a lot. But weighed against 
the number of MS-DOS users worldwide (estimated at anywhere from 
50 to 70 million) it’s still a small number. There may actually be more 
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users of DR DOS, which is a package that gets a lot less publicity and 
attention. 

Still, Windows may yet bump off OS/2, or, more likely, incorporate it 
as a module when Windows NT (new technology) is introduced in the 
next few years. Microsoft may even bundle Windows as a basic part of 
MS-DOS within a short time. 

However, for the present Windows is an add-on interface that works 
as well with DR DOS as it does with MS-DOS, and maybe better if you 
consider all the extra features DR DOS has. For some types of users, 
though, Windows may not be optional for very much longer. Just in case 
you’ ve been living on another planet, Windows 3 is shown in Figure 17.1. 
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Microsoft Windows 3, the non-Apple graphical user interface for 
the rest of us. 
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That’s not to say that everyone needs Windows. If you use a few 
character-based applications like WordPerfect or Lotus 1-2-3 and have 
no urgent need to upgrade you don’t have much need for Windows. 
Indeed, ViewMAX may let you streamline your environment and provide 
a simpler interface using those applications. There are untold millions of 
users like you around the world. 

If you use graphics intensive programs that provide their own interface, 
like Artline, Tempra Pro or Ventura Publisher/GEM, you may not need 
Windows either. You’re already enjoying a user interface that may be 
more efficient and faster than Windows. Even though your software will 
run under Windows, you gain little from the switch. 


There are millions more users who will have to embrace Windows to 
get the applications they want to run. If you need a PC word processing 
program with the features of a Word for Windows or Ami Pro, you won’t 
find it except as a Windows application. The most advanced image 
editing software, like PhotoStyler, is available only for Windows. The 
two best OCR programs, OmniPage and WordScan, run under Windows 
only, even though there are plenty of other OCR packages, like SPOT and 
ReadRight, that do just fine with proprietary interfaces. Microsoft Excel 
is hard to beat as a spreadsheet program, even though Borland’s Quattro 
Professional has a very Windows-like interface and roughly comparable 
features. 

In short, Windows is hitting you with a one-two punch. Nearly all the 
best graphics-based applications are being introduced as Windows pro- 
grams. Others that haven’t traditionally relied heavily on graphics, such 
as telecommunications programs, are adopting graphics-oriented features 
and are joining the Windows fold. In a few years, if you want the best 
software, you may have to use Windows. 


As a DR DOS user, you won’t be left out in the cold. DR DOS is 
entirely compatible with Windows, in all three modes (Real, Standard, 
and Enhanced) supported by Windows 3.0. You can use DR DOS’s 
EMM386.SYS in place of the driver supplied by Microsoft, and use it or 
HIDOS.SYS in place of HIMEM.SYS. PC-Kwik cache is certainly better 
than SMARTDRIV.SYS. 
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The only accommodation you might have to make is to add a/WINSTD 
switch to your EMM386.SYS directive in CONFIG.SYS. This command 
forces EMM386.SYS to be compatible with Windows in Standard mode. 
If you use only Enhanced mode, you don’t need this switch. In my tests, 
I haven’t unearthed any incompatibilities. Windows runs as well under 
DR DOS as it does under MS-DOS. 

What does Windows add to your DR DOS repertoire? Does it offer 
anything more than the capability to run Windows applications? There 
are several things you gain that don’t overlap built-in DR DOS features 
too much. For example: 


DR DOS gives you'more conventional memory to use for applications. 
Windows and applications written especially for it give you even more 
memory, effectively removing the 640K barrier. 

Real mode, which may be a thing of the past by the time this book is 
published, mimics older versions of Windows, and allows running appli- 
cations that haven’t been upgraded to Win 3. Real mode is also the only 
mode that will run on 8088/86 microprocessors. This mode uses only 
conventional memory, so it benefits from DR DOS’s memory-saving 
features. You might have only 380K left to run applications in Real mode 
under MS-DOS 3.3, but 520K or more if you’re using DR DOS. 


Windows’s Standard and Enhanced modes can use your available 
extended memory and even simulate memory using your hard disk space. 
Depending on how much memory you can make available to individual 
Windows, you may be able to run three, four, or more Windows programs 
simultaneously. Under Enhanced mode, you can also multitask non- 
Windows programs. These can include multiple copies of a single 
program, except in cases like Ventura for Windows, or Word for Windows, 
which oddly enough don’t allow more than one copy to run at a time. 

I'll discuss the advantages of multitasking in more detail in the section 
on Desqview that follows. 
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Because you can have several programs open at once, you’ll find it 
easier to move things like text and images from one to another. Windows 
has a Clipboard that can be shared by Windows applications. It is 
especially valuable for swapping text and graphic information between 
applications that don’t have file compatibility. If your scanning program 
happens to create only TIFF files and you want to edit them in a program 
that loads only PCX files, you can exchange the bit maps through the 
Clipboard. Admittedly, software that doesn’t support a broad range of 
file types is becoming more scarce. In addition, there are many utility 
programs available to convert from one format to the other for you. 
However, the Windows Clipboard is still a fast and efficient medium for 
cutting and pasting. 

If you need an image for a desktop publication you are working on, 
you can jump to your scanner program, scan the image, copy it to the 
Windows Clipboard, go back to your DTP software, and paste it in. 
There’s no need to save the publication file, quit the DTP program, load 
the scanner software, scan, save, quit, load, place... You get the idea. 
Imagine repeating that process for five or six images. It would be enough 
to convince you that you should have decided what images you wanted 
before you started laying out the publication. 


Windows also provides something called a dynamic data interchange 
(DDE) so that, say, if you paste a section of a spreadsheet in your word 
processing document, it will be automatically updated in the document 
whenever the spreadsheet is changed. A few programs allow this today, 
but the capability can become more important in the future. 


Windows gives you a common interface for all your applications. You 
don’t have to learn how to load or save files, size boxes, or perform other 
tasks after you’ve done it once for any Windows application. Windows 
shares things like screen and printer drivers and fonts. That’s a big 
advantage. 
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use Windows a lot, because I have many useful applications that run 


under it. But I haven’t switched over entirely, so obviously, there must 
be some disadvantages. Here are two of them: 


Speed. Windows 3 is sufficiently faster than Windows/286 or /386 
that I noticed the difference the first time I loaded the system. But 
Windows is still too slow for many functions — even on a 20 Mhz 
386 system (which is about midlevel among new computers these 
days). Printing is a good example. The Windows spooler is 
abominably slow, and users have reported times of 8 or 9 minutes 
to print a bit-mapped image to a PostScript printer, when a GEM 
application required only 35 seconds. DOS applications still run 
slower in a Window than they do when run directly by DOS. 


In my case, I am able to run the GEM version of Ventura Publisher 
under Windows with no problem, and do so several times a day. But when 
I am planning a long session of work with Ventura, I exit Windows and 
load the program directly. It operates several times faster in that mode. 


Hardware requirements. Like OS/2, Windows was optimized 
for the hardware configuration that is likely to be standard in the 
future. With 2Mb of memory and a 60Mb hard disk drive, you’re 
likely to feel cramped. A system with 4Mb of RAM and an 80Mb 
hard drive can function well if you use a limited number of 
graphics-intensive applications. One of my computers has 8Mb 
of RAM and a 160Mb hard disk and does just fine with Windows. 
Irecommend a multisyne monitor and a 800 x600 Super VGA card 
to give you extra room to work with those windows. 


4DOS is a cross between a utility and an operating environment. I’m 
including it in this book for an important reason: it’s the kind of tool that 
appeals to exactly the type of person who may be interested in upgrading to 


DR 


DOS. If you’re already using 4DOS, then DR DOS will interest you. 
PC Magazine thought enough of it to give the program a technical 


excellence award, and I wrote a whole book about it. 4DOS is acommand 
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interpreter that is used as a replacement for COMMAND.COM. It can 
replace either the command interpreter found in MS-DOS or the one in 
DR DOS. 


What it does is add dozens of new options to existing commands, and 
many new DOS commands that can be of help to you. 4DOS doesn’t 
provide a shell that isolates you from DOS as Windows and Desqview 
do. Nor does it exactly duplicate DOS, as DR-DOS does. Instead, it 
makes MS-DOS more usable by incorporating the features that Microsoft 
forgot to include and IBM never thought of. However, Digital Research 
did think of many of the features found in 4DOS, and therein lies the rub. 

4DOS is compatible with DR DOS. Indeed, I used it with DR DOS 
5.0 for many months. Yet, if you replace DR DOS 6.0’s command 
processor with 4DOS, you potentially lose all the enhancements found in 
the internal DR DOS 6.0 commands. The CONFIG.SYS changes, better 
memory management, and improvements provided by external com- 
mands are still available, though. And, many of DR DOS’s internal 
command enhancements are duplicated in 4DOS. For example, both have 
a HISTORY feature that works in a similar manner. Both have prompted 
file copying and deletion, and let you use GOSUB in batch files. 

One thing you should look out for is the difference between DR DOS 
and MS-DOS in handling certain external/internal commands. Some DR 
DOS internal commands, such as ASSIGN, JOIN, MORE, and SUBST 
are external in MS-DOS. 4DOS implements only the internal commands 
found in MS-DOS. If you want to use the DR DOS exceptions, you must 
use the 4DOS alias command (described next) to re-enable them, using a 
line like this one: 


ALIAS ASSIGN COMMAND /C ASSIGN 


J.P. Software provides some handy tips you can use to smooth over 
some of the differences between DR DOS and MS-DOS and 4DOS 
(including handling of passwords.) Once you've done a few extra things, 
you’ll find 4DOS and DR DOS make a good match. 


Dozens of Options 
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For example, 4DOS does provide a richer set of batch file program- 
ming enhancements, and includes dozens of preset environmental vari- 
ables that let you access things like the date, time, current disk drive, and 
many other parameters effortlessly without going through the contortions 
described in Chapter 15. For me, the single most valuable feature of 
4DOS is its alias function. 

4DOS allows you to create new commands or redefine existing ones 
so they provide the exact features you want. Where DR DOS lets you 
redefine the DIR command to include the new switches you want, 4DOS 
lets you redefine any DOS command, including internal ones. For 
example, my PostScript printer won’t print ASCII files from PostScript 
mode, and changing modes is a pain in the neck. I have a little utility, 
PS.EXE, which can print ASCII files. I used 4DOS’s alias command to 
redefine PRINT so that it uses PS.EXE, with the right parameters, in place 
of PRINT.COM. I could have done that with a batch file, too, but aliases 
reside in memory for instant execution. 


Some functions are better left to batch files, and 4DOS offers a group 
of improvements that can make batch files more powerful. 

Batch files are slow because DOS opens them, reads a line, closes the 
file, executes the line, and then repeats the process for each of the 
following lines. 4DOS allows you to create batch-to-memory files with 
a.BTM extension that are read into memory all at once and then executed 
much faster. 

You also get new commands like SETLOCAL/ENDLOCAL, an 
IFF/THEN/ELSE structure, GOSUB/RETURN, and other useful state- 
ments for better batch file programming. If you’re using batch files now 
to manage your system, load scanner software, or do other repetitive tasks, 
4DOS can do it better and easier. 


4DOS has more than three dozen new commands to make your work 
easier, including CDD (change drive and directory). You'll get a lot of 
use out of DESCRIBE, which allows you to add 44-character descriptions 
to those image files that you can’t identify without loading them into your 
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editing software. DESCRIBE is the next best thing to a viewable thumb- 
nail of each file. 


4DOS allows you to associate a file extension with an application, so 
you can select and load, say, CHP files into Ventura Publisher, by clicking 
on the file you want to load. 

The choice is up to you. Since DR DOS’s version of COM- 
MAND.COM has so many enhancments, you may not want to give them 
up if 4DOS doesn’t have anything you find equally as valuable. You 
might want to check out a copy of my book Shareware Plus: Featuring 
4DOS. It includes a fully functional evaluation copy of 4DOS that you 
can try out. 


Desqview 


Desqview is a little like TaskMAX, and a little like Windows, and a lot 
like neither one. As I write this, I haven’t used Desqview, shown in Figure 
17.2, ona daily basis for about three months, and I miss it terribly. A few 
weeks ago, I installed Desqview on someone else’s computer, loaded four 
applications, and then showed them how they could switch between them 
by typing Alt-1, Alt-2, Alt-3, Alt-4 faster than you can say the names of 
those keys. On an 80386-based system, it’s easy to have all those tasks 
running, at the same time. The few seconds’ delays I face each time I 
switch from one Windows program to another seems interminable in 
comparison, 

Since you load Windows in Standard mode in a Desqview window, 
and then jump between DOS and Windows applications, why did I 
switch? The real reason is a bug in the BIOS in my main computer: when 
I switch away from Windows running in a Desqview window, and then 
back, the VGA screen is irretrievably scrambled. My only recourse when 
that happens is to reload the program, which, of course, defeats the 
purpose of both Desqview and Windows. I spent months trying to solve 
this problem, which occurs only on my main 386, and not on a slower 386 
that is identically equipped except for the BIOS. My particular BIOS 
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can’t be upgraded, and I even tried using the slower machine as my main 
computer for awhile. But since I am using an increasing number of 
Windows applications, I finally decided it would be simpler to sacrifice 
some convenience and just start using Windows full time. 


Some Desqview users have an amazing number of TSR programs 
loaded, but only within the windows in which they use them. Borland’s 
Sidekick, for example, can be loaded in a word processing window, so 
you can use its dialer to make a quick phone call during a pause, or check 
the decimal value of a binary number using its calculator feature. You 
can load a memory resident text editor piggybacked in another window, 
so you can edit batch files, CONFIG.SYS, or other ASCII files at the press 
of a key. If you need to telecommunicate a file, you can start the 
transmission and then jump back to your word processing program and 
continue to write. When the file transfer is finished, most telecommuni- 
cations software will beep at you. 
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Desqview: a minute to install, a lifetime to configure. 
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I’ve already told you some of the things Desqview can do, but I haven’t 
really told you what it is. Desqview is a multitasking, multiwindowing 
control program that runs under MS-DOS or DR-DOS. It works with 
8088/8086 and 80286 computers but allows you to run only as many 
programs as you can fit into the memory that Desqview controls directly. 
Generally, that is your basic 640K of DOS memory and possibly some 
EMS memory if you backfill with an EEMS memory board from the 256K 
boundary upwards. 

On a 386 computer, when coupled with a memory manager like 
EMM386 or QEMM386, Desqview becomes an entirely different animal. 
You can have virtual computers, each with its own allocation of memory, 
and you can run a different program in each, simultaneously. 


The maximum size of each Desqview 386 window is determined by 
how much DOS memory you have available before you load Desqview. 
For example, under DR DOS, I have about 600K of DOS memory left. 
(All my device drivers and buffers are loaded into upper memory.) 

Desqview itself takes up a little of this DOS memory, leaving me with 
about 550K for each Desqview window. Under DR-DOS, my Desqview 
windows can be about 570K each. The number of programs I can load 
into memory and run at once is limited only by the amount of extended 
memory I have asked EMM386 or QEMM3386 to convert to EMS mem- 
ory. Desqview also lets you specify some of your EMS memory as EMS 
memory for individual applications. I set aside a couple megabytes for 
each of my image editing programs and smaller amounts for other 
applications that can use it. Even so, I can usually load six or so 
applications at once. Once you’ve used up available memory, Desqview 
will swap one or more of your applications to disk to make room. 


You can jump back and forth between the applications in memory at the 
press of an Alt-key combination. In its multitasking capabilities, Desqview 
is something like OS/2 and Windows 3. It will manage resources so that you 
can, if you like, save a file to one disk while you load a file in another 
application from another disk (or even the same disk). Of course, your disk 
drives can’t do two things at once, so what really happens is that your 
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applications take turns. But you don’t have to wait until one stops its task 
to start up the next. Desqview does that for you. 

Desqview also attempts to protect memory used by one application 
from being used by a second. At its most flexible, fastest running level, 
Desqview isn’t especially good at this. (Actually, Desqview does an 
amazing job, but in order to provide decent performance it must be 
consciously lax unless you tell it to become more stringent.) As a result, 
frequent lockups are a familiar scenario for new Desqview users. This 
corresponds to the Unrecoverable Application Error message that Win- 
dows users have grown to fear. Once you’ve taken the time to tweak it, 
Desqview 386 can be a stable, indispensable tool. 


Desqview allows you to cut and paste between applications, with some 
limitations. It also hds a macro facility that lets you define complex tasks 
that can be carried out with a keystroke. Desqview is currently furnished 
with Manifest, an indispensable utility that can tell you everything you 
want to know about your system, its memory, programs, and drivers. 
Another free utility is Optimize, which can offer solid advice on how to 
better configure Desqview and QEMM. 

Desqview 386 also provides an easy way to get a windowing environ- 
ment quickly. You can be up and running with Desqview in minutes, as 
explained in the next section. 


Oddly enough, Desqview is laughably simple to install. It has an 
excellent, almost foolproof installation program (in contrast to Windows, 
which managed to lock up during Setup on about half the oddball 
equipment configurations I tried it on). The default values set by 
Desqview and QEMM during installation are amazingly sophisticated. 
For example, QEMM will check your upper memory, find many of the 
ROMS, and exclude them from its purview if appropriate, much like 
EMM386. Desqview searches all your hard disks and automatically 
installs all the programs it knows about (and it knows about a lot of them). 

The pain comes when you go to customize Desqview 386 for your 
particular needs. QEMM won’t find all the ROMs in some systems. 
Some upper memory addresses (such as the ROM code used for diagnos- 
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tics during bootup) are dedicated to ROM that really isn’t needed once 
your computer has booted. If you want to maximize the amount of upper 
memory area available for TSRs, drivers, buffers, and so forth, you'll need 
to do some trial and error experimentation. You may also have to fiddle 
if you find your computer locking up unexpectedly; you may have an 
upper memory conflict that Desqview didn’t anticipate. 


Or, you may have a problem nobody can explain. For a while, my 
computer would lock up whenever my phone rang. That drove me crazy, 
until I told Desqview’s auto-dialer to use COM4 (which I don’t have 
connected to anything) instead of COM1. You can’t disconnect it entirely, 
and apparently it was causing problems with my modem when it was 
active at the same time as my Sidekick dialer. 

My word processing program would also lock up from time to time. I 
turned off its mouse support feature (which was limited to moving the 
cursor around on the screen) and the problem cleared up. For a long time, 
I was unable to run Windows in a Desqview window because my mouse 
went dead. That could be blamed on the mouse vendor, since they 
eventually provided a new mouse driver that did work under Desqview. 
But by that time I had switched to a Microsoft mouse ae just to eliminate the 
hair-pulling sessions. 

One of my scanner programs would lock up the computer if I tried to 
close the window without first exiting the program. Other gray scale 
scanner programs (Gray F/X and PC Paintbrush IV Plus) lose their tone 
palettes when I jump back to them from another program. I have to reload 
the software. 


If you don’t have a 386 or 486 computer, you won’t be able to take 
advantage of all the benefits Desqview offers. If you’re an advanced user 
with one of those machines, you certainly should look into it. Even less 
advanced users can get up and running easily with Desqview’s automated 
installation procedure and then learn more about it gradually. 

However, if you don’t need multitasking, TaskMAX may be a lot simpler 
for you to set up and use, since the DR DOS Setup program can install and 
deinstall it for you. Plus, TaskMax can be integrated seamlessly with 
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ViewMAX. Desqview can be a valuable tool for DR DOS users, but make 
sure some other option, including Windows, isn’t what you really need. 
With some systems, installing and tweaking Desqview can be a highly 
technical task that is not recommended for the faint of heart. 


QEMM and Other Third PartyMemory Managers 


Summary 


QEMM is the matching memory manager provided with Desqview. It, 
too, is compatible with DR DOS. If you’re not using Desqview, QEMM 
doesn’t offer a lot that EMM386.SYS doesn’t have. Both are excellent 
memory managers. You can’t use QEMM and DR DOS’s high loading 
facilities like HIINSTALL, but QEMM provides its own equivalents, 
including LOADHI.SYS and LOADHI.COM. Unless you need a special 
feature of QEMM (you may have found that it works better with your 
particular hardware), you’re better off with EMM386.SYS. The key 
special feature of QEMM you might need is special compatibility with 
Desqview. The two utilities talk to each other smoothly, producing fewer 
conflicts and optimum performance. 

Qualitas’s 386Max and Quarterdeck’s QRAM (for 286 systems) also 
can be used with DR DOS. You should generally load the memory 
manager first, followed by DRDOS’s HIDOS.SYS, and then load any 
programs into upper memory blocks, using Quarterdeck’s LOADHI.SYS 
or Qualitas’s 3836LOAD.SYS. With QRAM, you may need to first load 
a driver that activates your add-on memory board (Intel’s driver is called 
EMS.SYS). 


DR DOS can work well with Windows, 4DOS, Desqview, and third 
party memory managers such as QEMM and 386Max. This chapter 
covered some of the pros and cons of using these environments. 

Windows, of course, may not be optional for many of us. Unless 
you’re using only character-based applications or those with their own 
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interfaces like WordPerfect or Lotus 1-2-3, or Ventura Publisher, you will 
have some exposure to Windows now or in the near future. 

As a DR DOS user, you won’t be left out in the cold. DR DOS is 
entirely compatible with Windows, in all three modes (Real, Standard, 
and Enhanced) supported by Windows 3. You can use DR DOS’s 
EMM386.SYS in place of the driver supplied by Microsoft, and use it or 
HIDOS.SYS in place of HIMEM.SYS. PC-Kwik cache is certainly better 
than SMARTDRIV.SYS. 

The only accommodation you might have to make is to add a/WINSTD 
switch to your EMM386.SYS directive in CONFIG.SYS. This command 
forces EMM386.SYS to be compatible with Windows in Standard mode. 

Windows adds multitasking capabilities, if you need them, and even 
more memory than you get with DR DOS alone, for applications written 
to take advantage of the Windows environment. 

Windows’s Standard and Enhanced modes can use your available 
extended memory and even simulate memory using your hard disk space. 
Depending on how much memory you can make available to individual 
Windows, you may be able to run three, four, or more Windows programs 
simultaneously. Under Enhanced mode, you can also multitask non- 
Windows programs. These can include multiple copies of a single 
program, except in cases like Ventura for Windows, or Word for Windows, 
which oddly enough don’t allow more than one copy to run at a time. 

Because you can have several programs open at once, you’ll find it 
easier to move things like text and images from one to another. Windows 
has a Clipboard that can be shared by Windows applications. It is 
especially valuable for swapping text and graphic information between 
applications that don’t have file compatibility. 

Windows also provides something called a dynamic data interchange 
(DDE) so that, say, if you paste a section of a spreadsheet in your word 
processing document, it will be automatically updated in the document 
whenever the spreadsheet is changed. Windows gives you a common 
interface for all your applications. You don’t have to learn how to load 
or save files, size boxes, or perform other tasks after you’ve done it once 
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for any Windows application. Windows shares things like screen and 
printer drivers and fonts. 

However, Windows is slower and demands more hardware resources 
such as RAM and disk storage. 

4DOS is a cross between a utility and an operating environment. It 
replaces DR DOS’s command processor, providing dozens of new options 
to existing commands, and many new DOS commands that can be of help 
to you. It offers many of the commands and enhancements found in DR 
DOS’s version of COMMAND.COM, but not all of them. If you need a 
richer batch file programming environment or some of the other features 
of 4DOS, you may find that what you gain outweighs the loss of a few 
unique DR DOS commands. 

In addition to more powerful batch files, 4DOS offers a valuable alias 
command that lets you redefine any DOS command, even internal ones. 
You'll get a lot of use out of DESCRIBE, which allows you to add 
44-character descriptions to files. 4DOS allows you to associate a file 
extension with an application, so you can select and load, say, CHP files 
into Ventura Publisher, by clicking on the file you want to load. 

Desqview is a little like TaskMAX, and a little like Windows, and a lot 
like neither one. It provides a windowing, multitasking environment that 
you can use to run several programs in the background and jump between 
them instantly at the touch of a key. 

Desqview allows you to cut and paste between applications, with some 
limitations. It also has a macro facility that lets you define complex tasks 
that can be carried out with a keystroke. Desqview is furnished with 
Manifest, an indispensable utility that can tell you everything you want 
to know about your system, its memory, programs, and drivers. Another 
free utility is Optimize, which can offer solid advice on how to better 
configure QEMM and other third party memory managers will work with 
DR DOS, but may not offer you any more functionality. You can use 
QEMM, 386Max and QRAM with DR DOS, but must use their utilities 
to load programs and data areas into upper memory blocks. 


Appendix A 


DR DOS Glossary 


ere are some brief definitions of many of the technical and 
Hever terms used in this book. You’ll also find some 
common words that don’t appear in previous chapters, but 

which are likely to crop up in conversations about DR DOS. 


Ambiguous: In computer parlance, anything, such as a file name, that 
is not defined explicitly. Wildcards can be used in file names to provide 
a specification that can refer to more than one DR DOS file. 

ANSLSYS: An installable device driver that gives extended keyboard 
and screen control to the PC, 

Application program: Software such as a word processing program, 
spreadsheet, or database manager that performs useful work not directly 
related to the maintenance or operation of the computer. 

Applications program interface: (API): A common interface that 
allows software engineers to write programs that will operate with a broad 
range of computer configurations. 

Argument: A variable included on the command line that passes 
information to the command or alias. 

Archive bit: A bit within a file’s attribute byte in the file allocation 
table which is set to a value of 1 or 0 to indicate whether or not the file 
has been backed up by XCOPY, BACKUP, or some other utility program 
designed to reset that bit. Can be modified using the ATTRIB command. 

Archive: A way to compress or store files that are no longer active. 
Programs like ARC.EXE or PKZIP.EXE combine and compress files into 
archive files for more compact, easier storage. 

ASCII: The American Standard Code for Information Interchange 
(although the International Standard Organization has included this stan- 
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dard under one of its ISO descriptions.) A standard code for representing 
the most common alphanumeric characters, codes such as linefeeds, 
punctuation marks, and symbols used in computer text. 

Strictly speaking, ASCII is a seven-bit code that defines only 127 
characters. However, an extended ASCII code with an additional 128 
characters is also in common use. 

ASP: The Association of Shareware Professionals. An industry group 
that sets standards for authors of shareware programs. 

Assembler: A program that allows the user to write software using a 
higher-level language than machine language, called assembly language. 
Once the program is written, the assembler translates it into machine 
language. 

Assembly language: The language used by an assembler, which 
allows using mnemonic commands such as MOV and INT instead of 
machine language. The programmer can apply labels to certain sections 
of code and call these instead of keeping track of where specific modules 
are located. When the program has been finished, the source code pro- 
duced can be assembled into machine language object code. 

Asynchronous: A communications method under which the exact 
timing of signals is not critical; the next set of information is sent 
whenever a confirmation signal is received. This is the opposite of the 
synchronous method in which data is sent within an exact block of time. 
IBM PCs most commonly use asynchronous communications, as with 
modems, to exchange data over distances of more than a few feet. 

Attribute byte: A byte in the file allocation table that stores certain 
information about a file, such as whether it is read-only, invisible, or a 
system file, or has been modified since it was last backed up. Under DOS, 
ATTRIB can change only the read-only and archive bits; DR DOS lets 
you change any of the attribute bits with a simple ATTRIB command. 

AUTOEXEC.BAT: An ASCII file placed in the root directory of the 
boot disk. It contains a list of commands that will be carried out by the 
command processor automatically during the boot-up operation. This file 
allows you to load memory resident programs, specify a PATH to be used 
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by DOS to search for system files, and perform other tasks that configure 
the system. AUTOEXEC.BAT is not run in a secondary shell. 

Back up: To make a copy of computer data as a safeguard against 
accidental loss. The copy that is made is called the backup. 

Base memory: A term sometimes applied to the first 640K of memory 
in a system, which is all that can be accessed by DR DOS under ordinary 
conditions. 

BASIC: Beginner’s All-Purpose Symbolic Instruction code. The 
high-level language built into IBM PCs and furnished with DOS in 
compatibles. BASIC.COM is the simplest version with disk I/O capabil- 
ities. BASICA.COM and GW-BASIC.EXE are the most widely used 
versions. 

Batch: A set stored for later processing as a whole. Batch files, for 
example, contain sets of DOS commands which can be interpreted and 
carried out by the command processor one after another when the batch 
file is called. 

Batch processor: An interpreter that executes a batch file. Usually, 
COMMAND.COM is your batch processor, but other enhanced batch 
processors are available. 

Baud: A data transmission rate of 1 bit per second, used to measure 
asynchronous communications speed. The term is derived from J.M.E. 
Baudot, who invented the Baudot telegraph code. 

Binary: Base-two arithmetic, which uses only 1’s and 0’s to represent 
numbers. 0001 represents 1 decimal, 0010 represents 2 decimal, 0011 
represents 3 decimal, and so on. 

Binary file: A non-text file, such as a program file. May contain 
characters beyond the 128 represented by 7-bit ASCII text. 

Bernoulli drive: A mass storage device that uses flexible magnetic 
media and relies on the Bernoulli effect to keep the disk and read/write 
heads separated by a thin cushion of air. These drives offer the same 
storage capacity as smaller hard disk drives and have access times that 
are somewhat slower, but they have the advantage of removable media 
and freedom from data-damaging head crashes. 
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BIOS: The Basic Input/Output System of a computer is a set of 
computer code, provided on read only memory (ROM) chips, and used 
to govern basic system level functions. 

Bit: A binary digit, either a 1 ora 0. 

Bits per inch: Abbreviated bpi, used as a measure of data density 
along a track. 

Boot: To start a computer, either when the power is turned on or when 
the system is reset (through Ctrl-Alt-Del). 

Boot drive: The disk drive used to start up the computer. 

Bootstrap: A very short set of computer instructions, usually designed 
to do nothing but load into the computer a longer program that carries out 
the actual loading of the operating system. On disks, the boot sector is 
found on the first sector of the first track of the first surface to be read by 
the system. 

Buffer: An area of memory used to store information temporarily. 

Bug: An error in a program that results in some unintended action. 

Byte: Eight bits, which can represent any number from 0000000 to 
11111111 binary (0 to 255 decimal). 

Cache: A memory buffer used to store information read from disk, to 
allow DOS to access it more quickly. Cache programs use various 
schemes to make sure that the most frequently accessed sectors and the 
most recently accessed sectors remain in the buffer as long as possible. 

CD-ROM: Compact Disk-Read Only Memory. An optical disk mass 
storage device that, like all optical disks, uses pits stamped on the disk 
and read by a laser. CD-ROMs are encoded with information during 
manufacture and cannot be written to by the user. They provide a means 
of distributing large databases on a compact medium. 

Character: An alphanumeric character, punctuation mark or other 
symbol available from the PC keyboard. 

Child directory: A directory created below a parent directory. C:\ is 
the root directory of drive C; C:\WP is a child directory of C:\, while 
C:\WP\LETTERS is a child directory of C:\WP. 
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Cluster: The smallest unit of disk space that can be allocated by DOS. 
For hard disks, a cluster is usually 4 sectors (512 bytes each), 2048 bytes, 
or 8 sectors for a total of 4096 bytes. Cluster size has a bearing on how 
efficiently DOS operates. Smaller clusters waste less space on the disk, 
but larger clusters allow DOS to find information on the disk more 
efficiently. 

-COM file: A disk file, limited to 64K for its code and data (although 
such files can have overlays tacked onto the end which make them much 
larger), which is a DOS executable program. 

Command: A word or phrase used to tell a computer what to do next. 

COMMAND.COM: The DOS command interpreter, which takes the 
commands supplied by the user or software and determines what DOS 
services are needed to carry them out. 4DOS is a replacement for 
COMMAND.COM. 

Command History: The DR DOS feature that allows you to recall the 
list of commands you have typed, so you can re-use them or modify them. 

Command line: A set of DOS commands and parameters typed at the 
DOS prompt. 

Command processor: A program like COMMAND.COM or 4DOS 
that serves as an interface between the user and the DOS files that actually 
carry out various functions. 

Compiler: A program that translates source code written in a higher 
level language into machine language object code. 

COMSPEC: An environment variable that tells the command proces- 
sor where to find the program that is to be used as a secondary command 
processor. 

Concatenate: To add together. 

Configuration: The collection of parameters and components which 
make up a given application or operating system. 

Console: The PC keyboard and display, which are the standard input 
and standard output device, respectively. 

Control character: A nonprinting character used to send information 
to a device, such as the control characters used to communicate special 
commands to a printer. 
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Conventional memory: Another name for base memory, or the first 
640K of memory in your computer, which is all that DR DOS can use to 
run applications programs. 

Current directory: The default directory that DOS assumes you 
mean unless you explicitly type some other directory name within a 
command. 

Cursor: An on-screen symbol that indicates the current display posi- 
tion. 

CONFIG.SYS: An ASCII file, interpreted by DOS on booting, if 
present in the root directory of the boot disk. CONFIG.SYS is acted on 
before AUTOEXEC.BAT, but can not contain anything other than com- 
mands that specify device drivers to be used or set other system config- 
uration factors such as the number of buffers to be allocated, and the size 
of the environment or to set the SHELL to be used. 

Contiguous: In reference to hard disks, contiguous sectors are those 
that are arranged consecutively on the disk. DOS tries to allocate sectors 
to a file contiguously so that the disk drive can read as many sectors of a 
file as possible with a minimum of read/write head movement. However, 
as a hard disk fills, the unallocated sectors gradually become spread out 
and fragmented, forcing DOS to choose more and more noncontiguous 
sectors. Fragmented files can be much slower to access. 

Coprocessor: An additional microprocessor used in tandem with the 
main processor. IBM PCs and compatibles typically have sockets for an 
8087, 80287 or 80387 math coprocessor designed to offload number 
crunching tasks from the main microprocessor, producing much faster 
operation for applications involving much computation, such as spread 
sheet recalculation. The 80486DX processor has a math coprocessor built 
in, while the 80486SX processor’s math capabilities are absent or dis- 
abled. 

Cylinder: The “stack” of tracks on all the platters of a hard disk drive 
which can be read simultaneously by the read/write heads. 

Data transfer rate: The speed at which data is moved from the disk 
between an external device and memory. 
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Debug: The process of removing errors from a program, and the name 
of a program in DOS, DEBUG.COM, which allows changing the value 
of bytes stored in memory and on disk. DR DOS uses SID instead of 
DEBUG for these functions. 

Device driver: A software module that tells DOS how to control a 
given piece of hardware, such as a printer, monitor, disk drive, or key- 
board. ANSI.SYS and VDISK.SYS are device drivers supplied with 
DOS. Others are supplied by manufacturers of peripherals. 

Diagnostic: A utility that tests components of a computer to locate 
potential defects and problems. When the PC is turned on, built-in 
diagnostic programs in ROM perform the power-on self-test. 

Directory: The list of filenames stored on a disk, along with the size 
of the file, date and time it was created or last changed, and the type of 
file. 

Direct Memory Access: Abbreviated DMA, is the movement of data 
directly from memory to some other device, such as the disk drive, 
without first being loaded into the microprocessor. 

Disk drive: A mass storage device that can read and write information. 
Disk drives can be floppy drives, hard disks, optical disks, Bernoulli 
devices, or other types. 

DOS: Disk Operating System. The control program of the computer 
which oversees how the system interfaces with the user and the periph- 
erals, including disk drives. 

Drive specification: The letter used by DOS to identify a disk drive, 
from A to Z. 

Dynamic RAM: Atype of memory that must be electrically refreshed 
many times each second to avoid loss of the contents. PCs and compati- 
bles use dynamic RAM to store programs, data, and the operating system. 

EBCDIC: Acode system like ASCII, used with IBM mainframes and 
some software, such as Display Write. 

Editor: DR DOS’s ASCII text editing and creation program. 

EMS: Expanded Memory Specification. A special kind of memory that 
uses hardware and software drivers designed for it. DOS sees this memory 
in pages, using a window located in conventional memory. DR DOS can 
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convert extended memory into EMS memory on 80386 and 80486 
computers through the EMM386.SYS driver. 

EMS swapping: Any scheme in which information is placed in EMS 
memory to make room for other data in conventional memory. 

Environment: An area of memory set aside to keep track of informa- 
tion, such as the system prompt. You can define variables to be placed in 
this environment through the SET command. 

Environment variable: The name of an entry stored in the environ- 
ment. Some variable names, such as PATH or COMSPEC, are reserved 
by DOS. 

End of file marker: A character used to mark the end of a file. DOS 
uses the Ctrl-Z character (ASCII code 26). 

Escape (ASCII Code): A special key that produces the ASCII code 
27, which represents the Escape character. Many programs use this code 
to back out of, or escape from menus. The escape character can also be 
used to send information to the ANSI.SYS device driver. 

-EXE file: A more complex type of DOS executable file, compared to 
.COM files, which allows running programs that require more than 64K 
of memory. 

Exit code: A value stored in a memory register when an external 
command, program is completed. This code can be accessed with the IF 
ERRORLEVEL test in a batch file. Functions that return errorlevels (DOS 
external commands like REPLACE supply an exit code) return an 
errorlevel of 0 if the command has been carried out successfully and a 
non-zero if there is some other result. Sometimes, these codes can be put 
to work by the user. For example, REPLACE returns a value of 2 if no 
source files were found, 3 if the source or target path is invalid, and 5 if 
access is denied to the file or directory. Your batch file can test for these 
and recover from the error. 

Extended memory: Continuous memory from 1 Mb to 16 Mb, which 
can be used by 80286 and 80386 based computers with applications 
written to take advantage of this form of memory. 

Extended partition: The second DOS partition, which is not bootable 
like the primary partition. 


Appendix A * DR DOS Glossary 


External command: A command that is not built into the command 
processor, but which must be accessed through a separate utility program. 
External commands are executable files like FORMAT.COM and DIS- 
KCOPY.EXE. 

FAT: File Allocation Table. A special area on the disk which tracks 
the way clusters are assigned to various files. 

File: A collection of information, usually data or a program, that has 
been given a name and has disk space allocated to it. 

File control block: A file management tool that is used only by older 
software. The number of such blocks of memory that can be made 
available specified by the FCBS command in the CONFIG.SYS file. 

Filename: The name given to a file. Under DOS it consists of eight 
characters and a three-character extension. 

Filter: A DOS program that accepts data from the standard input 
device, modifies it and then sends it to the standard output device. DOS 
filters SORT, FIND, and MORE sort, locate specific strings and display 
the output in pages, respectively. 

Fixed disk: Another name for a hard disk drive, so-called because 
such disks are not commonly removed from the computer while in use. 

File-oriented backup: Any backup system that stores information in 
files, just as they are stored on the disk. Such a system allows easier access 
to and restoration of a particular file. 

Floppy disk drive: A type of disk drive with removable media. Today, 
most floppy disks are 5.25 or 3.5 inches square; an earlier type was 8 
inches square. 

Formatting: Preparing a disk for use by writing certain information 
in magnetic form. Formatting divides the disk into tracks and sectors and 
sets up a directory structure. 

Hard error: An error in reading or writing data caused by hardware. 
Since such errors are usually the result of damage to the computer, they 
are more difficult to recover from than soft errors. 

Hardware: The physical components of a computer system, includ- 
ing the CRT, keyboard, microprocessor, memory, and other peripherals. 
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Hexadecimal: The base-16 number system used with PCs to make 
binary information easier to interpret by humans. The numbers 0 to 16 
are represented by the numerals 0 to 9 plus A, B, C, D, E, and F. An 8-bit 
byte storing a number from 0 to 255 can readily be represented by the 
hexadecimal values 0 to FF. 

Hidden file: A file whose attribute byte is marked, so that it will not 
be displayed by the DOS DIR command unless you specifically say so.. 

Hierarchical: In hard disk terminology, the structuring of directories 
such that each subdirectory has one parent, but can have several child 
directories, branching out in a tree-like structure. 

High density disks: Floppy disks that store more than the standard 
360K of information, For example, 5.25-inch high density floppies can 
hold up to 1.2 Mb of information; high density 3.5-inch microdisks can 
store 1.44 to 2.88 Mb. 

High-level language: A language that allows representing machine- 
level operations by mnemonic keywords rather than 1’s and 0’s. BASIC, 
COBOL, PASCAL, C, and FORTRAN are all high-level languages. 

High-level format: The formatting performed by FORMAT, in which 
information needed by DOS to use the disk is written. 

High Memory Area: Abbreviated HMA, the high memory area is the 
first 64K of extended RAM above the 1 Mb barrier. 

When a special memory manager is loaded, this memory can be 
accessed by certain programs, reducing the amount of conventional or 
base memory required by that program. DR DOS loads part of its own 
kernel into HMA. 

IBMBIO.COM: The DOS system file that contains low-level infor- 
mation for handling the hardware and which directs the computer to load 
IBMDOS.COM during bootup. Under MS-DOS, this file is called 
IO.SYS. 

IBMDOS.COM: The file that contains the program code needed to 
carry out various DOS services and which directs the computer to load 
COMMAND.COM during bootup. Under MS-DOS, this file is called 
MSDOS.SYS 
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Image-oriented backup: Any backup system that creates a mirror 
image of the disk, without regard to the files themselves. With such a 
system, the entire disk must be restored from the backup medium to allow 
access to the files. 

Induce: To cause an electrical field to be generated. As the read head 
of a disk drive passes over the media, the flux changes that have been 
written to the disk induce an electrical signal that can be interpreted by 
the drive controller to reconstruct the original information written to the 
disk. 

Input: Incoming information. Input can be supplied to the computer 
by the user or to a program by either the user or a data file. 

Intel 8086: The microprocessor used in the IBM PS/2 Models 25 and 
some Model 30s and other systems. It processes information internally in 
16-bit increments and has a 16-bit data path to memory. 

Intel 8088: The microprocessor used in the IBM PC, PC-XT, PCjr, PC 
Convertible, Portable PC, and many clones. It processes information 
internally in 16-bit increments, but has only an 8-bit path to memory. 

Intel 80286: The microprocessor used in the IBM PC-AT, PS/2 
Models 50 and 60, and many compatible computers. It has both a real 
mode, which emulates the 8086 chip and a protected mode, which allows 
access to more than the 1 Mb of memory that can be addressed by 8088 
chips. 

Intel 80386: The microprocessor used in the IBM PS/2 Model 80 and 
other systems. It uses full 32-bit processing and memory and can access 
the real and protected modes provided by the 80286. In addition, the 
80386 chip has built in sophisticated memory management capabilities 
that allow setting up virtual 8086 machines, each with access to a full 
640K of conventional memory. 

Intel 80486: The latest generation microprocessor, which has all the 
features of the 80386, plus an on-chip floating point processor (equivalent 
to the 80387), cache memory, and greater speed. 

Interpreter: A program that interprets and carries out each line of 
another program written in a high-level language like BASIC or COBOL. 
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These languages can also be compiled so that DOS can carry out a 
program’s commands directly. 

I/O: Input/Output. Used to describe the process whereby information 
flows to and from the microprocessor or computer through peripherals 
such as disk drives, modems, CRT screens, and printers. 

Interrupt: A signal that tells the microprocessor to stop what it is 
doing and do something else. A simple process like pressing a key 
generates an interrupt. 

Instructions: The basic set of capabilities of a microprocessor, which 
allows the chip to load information in registers, move it to other registers, 
increment the data, add or subtract data to or from registers, and so forth. 

Intelligent: Having sufficient programming built-in to carry out cer- 
tain tasks independently. An intelligent disk drive can accept requests 
from DOS, locate the data, and deliver it without detailed instructions on 
how to do the physical I/O. 

Interactive: Allowing user input during run-time. 

Interleave: The alternating of logical disk sectors to allow the hard 
disk time to process the information from one sector before the next is 
presented. Without interleave, a slow controller would allow the reading 
of only one sector per revolution. 

K: In computer teminology, 1024, so that 16K represents 16,384, 64K 
equals 65,536, 512K corresponds to 524,288, and so on. 

Label: On a hard disk, the volume name applied immediately after 
high-level formatting, if the /V switch was specified or by use of the 
LABEL command. In batch files, a label is a line prefixed with a colon 
and is used to direct control from other parts of the batch file using the 
GOTO subcommand. 

LIM: Abbreviation for Lotus Intel Microsoft expanded memory 
specification, another name for EMS, used by Digital Research and 
others. 

Logical: Any feature not physically present but defined anyway for 
convenience. The logical sectors on a hard disk are arranged contiguously. 
Physically, they can be arranged in alternating fashion through interleaving. 
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Lower memory: The first portion of DOS memory, into which the 
DOS kernel and device drivers are usually loaded. DR DOS allows 
placing part of this information to either high memory or upper memory 
blocks. 

Low level formatting: The most basic formatting done on the hard 
disk to prepare it for partitioning and high-level formatting. This is often 
done by the manufacturer, which locks out bad sectors at this time. 

Macro: A series of commands that can be triggered at the press of a 
key or two. Many applications programs, and utilities like SuperKey and 
ProKey, allow users to develop their own macros for frequently used 
command sequences. MS-DOS 5.0 includes macro capabilities in its 
DOSKEY utility. 

Mass storage: Permanent storage of computer information, usually 
on magnetic disk but can also include magnetic tape, optical disk, bubble 
memory, and other nonvolatile storage media. 

Megabyte: 1024K, generally abbreviated as Mb. 

Memory-resident program: Also called a Terminate and Stay Resi- 
dent program (TSR). Utilities which are loaded into low conventional 
memory (or into high memory plus extended or expanded memory if you 
have a memory manager like DR DOS’s EMM386.sys or Quarterdeck’s 
QEMM) and remain active while DOS executes other programs. They 
can be called by pressing a hotkey (as in SIDEKICK) or simply work in 
the background (as in FASTOPEN). 

Microprocessor: The computer-on-a-chip that is the brains of a 
personal computer. 

Millisecond: One-thousandth of a second. 

Multitasking: The ability of a computer system to handle several 
different chores simultaneously. Since a microcomputer has only one 
main processor, this is usually done by “slicing” the processor’s time into 
individual segments and allowing the programs to use them in rotation. 
DOS is not generally a multitasking operating system, although third- 
party enhancements can give it these capabilities. 

Multiuser: The ability of a computer system to handle several differ- 
ent tasks done by several different users simultaneously. UNIX is the 
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best-known multiuser system among microcomputer users, although it is 
also available for larger systems. 

Overlays: Portions of a program that are called into memory as 
needed, overlaying a previous redundant section of the program. Using 
overlays allows programs to run that are much bigger than what could fit 
into memory all at once. 

Parameter: A qualifier that defines more precisely what a program 
such as the command interpreter is to do. 

Parallel: Moving data several bits at a time, rather than one bit at a 
time. Usually, parallel operation involves sending all eight bits of a byte 
along eight separate data paths at one time. This is faster than serial 
movement. 

Parent directory: The directory immediately above a child directory. 

Parsing: Examination of the command line to extract the keywords, 
parameters, aliases, and variables by the command processor, which then 
determines which internal or external commands to carry out. 

Partition: A part of a disk drive, usually set aside for use by a 
particular operating system. One partition on a hard disk is bootable. One 
of the others, if any, can become active through use of the FDISK 
program. 

Password: A capability of DR DOS that allows preventing access to 
files or subdirectories unless the user enters a one- to eight-character 
string of characters. You can differentiate different levels of protection, 
allowing users to read, write, copy, or remove files, some combination of 
these priviledges, or deny access completely. 

Path: A listing of directory names in order that defines the location of 
a particular file. 

Peripheral: Any component of a computer system other than the 
microprocessor itself and its directly accessible memory. We usually think 
of peripherals as printers, modems, etc. 

Physical: Existing in reality. 

Pixel: A picture element of a screen image: one “dot” of the collection 
that makes up an image. 
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Pipe: DOS’s way of making the output of one program the input of 
another. 

Port: A channel of the computer used for input or output with a 
peripheral. The serial and parallel ports of the PC are the most widely 
used. 

Primary partition: With DOS 3.3 or later, the bootable DOS parti- 
tion. 

Primary shell: The command processor that loads when the system 
is booted. 

Program: Code that instructs the computer how to perform a sequence 
of functions. 

Prompt: A character or series of characters that lets the user know that 
the program is waiting for input. PROMPT is also a DOS command. 

Read-Only: A file attribute that allows most DOS commands to read 
the information in the file, but not to change it or overwrite it. 

Read-Only Memory: Memory that can be read by the system but not 
changed. Abbreviated ROM, read-only memory often contains system 
programs that help the computer carry out DOS services. 

Redirection: Re-routing input or output to or from the device for 
which it was originally headed. For example, you can send screen output 
to the printer using a command like DIR>PRN or to a file: DIR>MYF- 
ILE.ASC. 

Registers: The basic memory locations of a microprocessor, through 
which all information that is processed pass. 

Resident portion: The part of a program that permanently resides in 
DOS memory, and facilitates loading the transient portions as needed. 

RISC: Reduced Instruction Set Computer. A computer system that 
has a special microprocessor which has a smaller instruction set and 
therefore operates faster. Such systems depend on the software for func- 
tions that are handled by the microprocessor in other computers. 

Sector: The smallest section of a track, containing 512 bytes of data. 

Segment: A 64K section of memory that is manipulated as a block by 
DOS. 
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Serial: Passing information one bit at a time in sequential order. 

SETUP: The DR DOS program used to change the configuration of 
the operating system. Other programs, including Microsoft Windows, 
also have their own utilities with the same name. 

Shadow RAM: Memory between the 640K and 1024K boundaries 
which is used to duplicate the code and data contained in slower ROM 
which has the same addresses. When ROM is copied to shadow RAM, 
the system is usually able to execute the instructions and access the data 
much more rapidly. 

Shell: The command processor, such as 4DOS or COMMAND.COM. 
Also, a program layer designed to simplify things for the user. It often 
uses menus in place of a harder to learn command-line interface. 

SID: DR DOS’s debugging tool, equivalent to DEBUG under MS- 
DOS. 

Source: The files used by a COPY, MOVE, RENAME, or REPLACE 
command to perform their functions. For example, the source files are 
copied to a destination drive, path, and/or filename. 

Source code: The program code generated by the programmer, which 
can not be directly executable by the computer. If not, it is translated by 
an assembler or compiler into machine language object code. 

Stack: Any “pile” of information that is loaded and accessed on a 
last-in, first-out basis (like a stack of plates in your pantry). 

Static RAM: Memory that does not need to be refreshed and which, 
therefore, does not lose its contents when power to the computer is turned 
off. 

String: A series of characters. 

Subdirectory: A directory created within another directory, which 
stores its own separate files. 

Substrate: A base material that is coated with another. For example, 
flexible polyester forms the substrate onto which a floppy disk’s magnetic 
coating is placed. For hard disks, the substrate is most frequently a rigid 
aluminum platter. 

Swap: To exchange one piece of information, generally data stored in 
memory or disk, for some other information. Swapping allows you to use 
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the same area of memory over and over by moving data into and out of 
the swap area as it is needed. 

Swap file: A disk file used to store information swapped from mem- 
ory. Sometimes an unwanted swap file can remain behind on your hard 
disk if a session is terminated unexpectedly (your computer locks up or 
loses power, for example). 

System attribute: A file attribute indicating that the file belongs to 
the operating system and should not be moved, erased, or modified. 

Target: The destination for an operation, such as COPY. 

TaskKMAX: The DR DOS utility used to switch from one application 
to another, and to copy information between them. 

Text file: Usually an ASCII file. 

Timeout: The time limit set by DOS for response to a command. 

Track: One of the concentric circles on a disk platter, made up of 
sectors of information, and marked by the read-write head through a series 
of changes in the direction of the magnetic poles on the disk. 

Transient: The portion of a program that is loaded into memory only 
as it is needed. 

Tree-structured: The hierarchical directory structure of a DOS disk 
that uses parent and child directories. 

Unfragmented: A hard disk that has most of its files stored in 
consecutive sectors and not spread out over the disk. Such an arrangement 
allows more efficient reading of data with less time required to move the 
read/write head to gather the information. 

Upper Memory Block: A section of memory that is above the 640K 
usually usable by DOS but below the end of the first megabyte. 

Utility: A program that performs some useful system or maintenance 
function, as opposed to an application program. 

Video memory: The area of upper memory used by your monitor’s 
display card. 

Virtual disk: An electronic, or RAM disk created in memory to mimic 
a real disk drive — only much faster. DOS 3.x and later versions are 
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supplied with VDISK.SYS, a device driver that allows you to create 
multiple virtual disks in memory. 

Volume: The largest hard disk entity that DOS is able to deal with. 

XMS: Extended Memory Specification, which defines how high, 
upper, and extended memory can be accessed on computers with Intel 
80286 and higher microprocessors. 

Wildcard: Characters used in a filename to specify a single character 
(?) or any sequence of characters (*). 

Winchester: Another name for a fixed disk drive. 
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Get up to speed quickly and take advantage of all of the features DR DOS™ 6.0 offers with this 

excellent companion guide to the DR DOS™ operating system! This essential resource 

includes everything you need to know to tailor DR DOS™ to your use, including optimizing 

memory usage, new commands, and time-saving techniques. David D. Busch includes a disk 

with a wealth of new utilities and example batch files so you can speed your understanding of 

DR DOS™ 6.0. You'll find: 

= Concise explanations of how DR DOS™ functions work and how you can easily apply them in 
your computing. 

= Easy-to-understand instructions to save you time and frustration. 

= Step-by-step descriptions of how to maximize the use of DR DOS™ with some popular utility 
software, including Desqview and 4D0S. 

= Useful utilities that add features even Digital Research, Inc., forgot! 


You'll find everything you need to know to upgrade your operating system and maximize the 
use of DR DOS™ with this insightful new guide! 
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